CHAPTER

INTEGRALS

EXERCISE 1: NCERT BASED TOPIC-WISE MCQS

71&
INTRODUCTION, INTEGRATION AS AN INVERSE PROCESS OF DIFFERENTIATION

. [ x5 (tan™" x + cot™! x)dx
52
(a) xs—z(tan‘1 x+cot™l x)+c¢

x52 -1 -1
(b) S—Z(tan x—cot ™t x)+c

T[XSZ

() =—++c
104 2

x32 @
(d)EE-+-E'+ C
eslog x_ ,4log x
e3log x_p2log x dx =
(a)e.373* + ¢
(b) e3log x + ¢
x3
(c) e +c
(d) None of these
. Evaluate : [ (x? + x)2dx
x5 x3  x*
@s+3+3
(c) 5x° + 3x° + 8x*
x5 x3  x*
(b)1;'+'?;'+'?;'+ [
(d) 5x°> 4+ 3x3 +8x* + ¢

x2-5x+6
. Evaluate: [ — dx

(a)xz—2—3x

(b)x —3

2
(c)x?—3x+c
(d)x?2+3x+c

X24x+1

ﬁdx

. Evaluate: [

(a)2x5/2 + 3x3/2 4 Ly1/2 4 ¢
2 2 2

(b)gxf’/2 +§x3/2 +2x1?% + ¢

(c) x3/2 + x1/2 4 x~1/2

NCERT Page-296/N-226

NCERT Page-295/N-226

NCERT Page-296/N-229

NCERT Page-296/N-228

NCERT Page-296/N-226



(d)3x/2 4 2x~1/2 _2x73/2 4 ¢
22 5 2 2

6 f sin® x—cos® x
) sin2? xcos? x
(a)tan x + cot x + ¢ NCERT Page-295/N-226

(b) cosec x +sce x + ¢
(c)tan x +sec x + ¢
(d) tan x + cosec x + ¢

(&8 METHODS OF INTEGRATION

sec? x—2022

7. Forl(x) =] oz, 4% ifl(g), then
w39 19 =0
o (5)-1(5) =0
3o (1) =
@311(3)-1(3) =0

6 3

8. [ x*(1+log x)dx is equal to NCERT Page-350/N-236
(@x*+C
(c) x*log x+ C
(b) x** + C
(d) 1/2(1 +log x)?> + C
9. Ifthe integral [ oS 8¥*L gy = Acos 8x + k, where k is an arbitrary constant,
cot 2x—tan 2x
then Ais equal to: NCERT Page-301/N-236
1
(a) :g
(b) 11—6
(c)5

(d) —=

10. Let [ %dx = ggof (x) + C, then
(@) f(x) = \/E NCERT Page-304/N-239
(b) f(x) = x3/? and g(x) = sin™! x
(c) f(x) = x?/3
(d) None of these

11. [ sec?/® xcosec*/® xdx = NCERT Page-303/N-238
(a) —3(tan x)/3 + ¢
(c) 3(tan x)™/3 + ¢
(b) —3(tan x)~/3 + ¢
(d) (tan x)™Y3 + ¢

12. f — = equals NCERT Page-304/N-238

cos x++/3sin x

(a) log tan (g + %) +C



(b) log tan (3 —Z) +C

(c) %log tan (g + %) +C

(d)%log tan G —%) +C

13. Let g: (0, ) — R be a differentiable function such that | (x(cos x-sinx) , gx)(e+1-xe ) — X909

eX+1 (e*+1)? X+1
for all x > 0, where c is an arbitrary constant. Then NCERT Page-325/N-236

. R
(a) g is decreasing in (0, Z)

I . . T
(b) g’ isincreasing in (O’Z)
(c) g + g’ isincreasing in (O, g)
1 AP . . E
(d)'g — g'isincreasingin (O, 2)

(x2+1)e* +1)e _ x . af 4 )
14. | (x+1)2 = f(x)e* + C, where C is a constant, then o3 Atx = 1 is equal to:

-
(b)>

(c)—>

(d)>

(1 \/1_)(005 x—sin x)
15. The integral [ ~—2 dx is equal to NCERT Page-304/N-238
V3
(1+%sin 2x)

tan
(c) loge N
an

(d) >loge

1
16. | e 4 is equal to NCERT Page-304/N-238

(a) (x+2)1/4 tc
2

17. f o = NCERT Page-304/N-238




18.

19.

20.

21.

22.

23.

24.

1

(e*+1)?
1
(d) (e*¥+e™X)

+C

(c)
+C

if [ 2132 (1 +x5/2) 2 dx = A(1 + x5/2) " + B(1+ 22 + ¢(1 + 2/2)*? + D, then

(@A=-—B=--,C==

4‘35 825 145
b)a=2B=-2c=-2
35 25

15
(c) A =315,B = —%,C =2

(d) None of these

[ (27e°* + e12%)1/3dx is equal to
(a) (1/4)(27 + 33 + ¢

(b) (1/4)(27 + e3¥)?/3 + C

(c) (1/3)(27 + e3¥)*3 + C

(d) (1/4)(27 + e3¥)*3 + C

e*(1+x)
f mz—wdx equals
(@) —cot (ex*) + C
tan (xe”) +
(b) (xe*)+C
(c)tan (e*) + C
X

(d) cot (e¥) + C
Evaluate: [ 22° 22"2%dx
(a) (loglz)B 22" ¢

1 Zx
(b) (log 27 22 +C

1 zx
(c) (o8 22 2+ C

1 22x
(d) Tos 2° 2 +C

10x°+10%loge 10 .

) X1+0XT?1§0(1X is equal to
(@) 10* —x"" + C
(b) 10¥ + x0 +C
(c) (10* —x19"1+(C
(d) log, (log* + x1%) + C
[ cos {Ztan‘1 ’;—z} dx is equal to
(a)%(xz ~1D+k
(b) >x? + k
(c) %x +k
(d) None of these
[ e3log ¥(x* + 1)~1dx is equal to
(a)log(x*+ 1)+ C
(b) %log x*+1D+C

NCERT Page-304/N-237

NCERT Page-304/N-239

NCERT Page-304/N-239

NCERT Page-304/N-236

NCERT Page-304/N-237,
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25.

(c) —log x*+ 1)+ C
(d) None of these
If [ sin® xcos® xdx = Asin* x + Bsin® x + Csin® x + D. Then

(ﬂAziBz—iCziDeR
(b)A=-,B==C=7,DER
(quaBz—gcngeR

(d) None of these

26. (x + %)MS (xi_l) dx is equal to :

27.

28.

29.

30.

2
1\N+6
(+3)

x
(a) e +c

(d) None of these

sin® x—cos® x .

[ ——=———dx s equal to
1-2sin2 xcos? x

(a)%sin 2x+C
(b)—%sin 2x+C
(c)—%sin x+C
(d) —sin? x + C

cos® x

6

If [ cos™ xsin xdx = — + C,thenn =
(@)o

(b) 1

(c) 2

(d)5

Evaluate: [ sin® xcos® xdx

(a) %{%cos 2x — %cos 6x} +C
(b)%{—gcos 2x + %cos 6x} +C

(c)i{—zcos 2% — ~cos 6x} +C
32 2 6
(d) None of these

Evaluate: [ mdx
(a) \/% — %(tan x)3? +C
(b) —m% +2(tan x)¥/2 + C
(c) —\/%—g(tan x)¥% +C

(d) None of these

NCERT Page-303/N-242

NCERT Page-303/N-242

NCERT Page-304/N-242

NCERT Page-303/N-24

NCERT Page-304/N-242

NCERT Page-303/N-242



32.

33.

34.

35.

36.

31 [ ——dx =

xlog xlog (log x)
(a) log log (x) + ¢
(b) log [log (log x)] + ¢
(c) —log log (log x) + ¢
(d) none of these
If [ T _dx = Ax + Blog sin (x — a) + C, then value of (4, B) is

sin (x—a)
(a) (—cos a,sin )
(b) (cos a,sin )
(c) (—sin a,cos )
(d) (sin a, cos )

2 -1 3
[ == dxisequalto NCERT Page-303/N-237

(a)tan™! x3+C

(b) < (tan™* x*)2 + C
(c) —%(tan‘1 x3)?2+C
(d) (tan™ x2)3 + ¢

3)1/3
- dx is NCERT Page-304/N-237

Value of [ (x+

4
3(1 3
(a) g (X_2 + 1) :— C
-3(1 3
)5 (- 1)4 te
-3/1 3
(C) ? (x_2 + 1) +C
(d) None of these
2X_ ,—2X
The value of | ———_dx s NCERT/ Page-304/N-237
(a) élog leX+e™*|+C
(b) 2log |e?* + e™2X| + C
(c) %log [e2X + e™2X| + C
(d) None of these

8 INTEGRALS OF SOME PARTICULAR FUNCTIONS

If [ i i—idx =g(x)+cg(1)=0,theng G) is equal to: NCERT Page-314/N-244

wld w|y wIy




37.

39. Value of [

40.

41.

42. The value of [

Evaluate: = [ BRI g
" Y Vsec? x+4
(a) log |sec x — VsecZ x + 4| + ¢

(b) log |sec x + Vsec? x + 4| +c

(c) log |tan x + Vtan? x + 4| +c
1 —1 (secx

(d)ztan ( > )+c

38. Evaluate: [ dx

1+x2
1-x2
1-x?

1+x2
1+x?

1-x2
1-x?2

1+x2

d . .
\/#(ﬁ_x)lf(ﬂ>a)ls

(a) 2sin™?! /ﬂ +C
X—a
-1 X—a

(b) 2sin /_B—a +C
- x+a

(c) 2sin ’—ﬁ_a +C

(d) None of these

x3+x
Evaluate: [ —— dx

X
1-x*
+c

(a) ; log
(b) +log

+c

(c)llog | +c

2

(d) ;log

+c

1 4 1 x2+3
(a) 4log |x* — 9] + 5 log Xi_3| +C

1 4 o 1 x%-3
(b)4log |x* — 9| 5 log Xi+3| +C

1 4 _ L x°-3
(c) 4log |x* —9| + > log x2+3| +C
(d) None of these

1

Evaluate.f de

—ain—1 (X2
(a) —sin ( 54) +C

—sin~1 (22
(b) —sin (45 )+ C

in~1 (*=2
(c) sin ( - )+ C
(d) None of these

T e®9S Xsin x

(@)=
(b) =
(c) 7

(d) 5

dx is equal to
0 (1+cos? x)(eC0s X4¢—Cos X) q

NCERT Page-314/N-244
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43.

44,

45.

46.

47.

48.

f x+ VxZ+8x
x(1+3x)

(a) §x2/3 + 6tan~! x1/6 + C
(b) %XZ/B —6tan~! x4+ C
(c) —%XZ/B + 6tan~! x/6 4+ C

(d) None of these
1

dx is equal to

Evaluate: |

(a) %tan_1 (2tan x) + C

(b) tan~! (2tan x) + C
l —1 (2tan x

(c) Ztan (—3 ) +C

(d) None of these

x%24+1
Value of
f x*4+x2+1
1

(a) \/gtan‘1 (ng_xl) +C
(b) = tan~? ("2"1) +C

V3 \Fx
i -1 (% +1
(c)\/gtan (m)+C
(d) None of these
dx .
Value Off JT—X) IS

(a) 2sin™?! \/E +c
a
(b) —2sin™t \/% +c

(c) 2sin™?! ‘/é +c
(d) None of these

Value of | i

1+3sin? x+8cos? x

2tan x+1

(b) —tan~1 (
22

(c)itan‘l (tan x+2
22

(d) None of these

It == dx = AVX? — 9x + 20 + Blog |x + VX2 — 9x + 20 — 2| + C

V(x=5)(x-4)

Then the values of 4 and B are

(a) 6,34

(c) 12,17

(b) 3,9

(d) None of these

- - is
4sin? x+4sin xcos x+5co0s? x

(a);—zltan‘l (2tan2x+1) 1
)+C
)+C

NCERT Page-312/N-251
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Vv1—x3
49. [ == =aln (\/1_%3:2’) +k, then:
(a)b=1,a=1 NCERT Page-313/247

(b)b=—1,anda=§
(b=1a=—2
(d)b=1anda=—§

50. [ %dx equal to
(a) 7sin™t \/Z:z+c
(b)gsin_1 \/§+C
(c)%sin_1 \/§+C

(d) None of these

51. The value of [ /% dx is NCERT Page-315/N-239

(a) asin™?! (z) +Vx2—a?2+cC
(b) asin™?! (z) ++Vaz—x%2+C
(c) asin™?! (%) +VxZ—a2+C

(d) None of these

52.1f [ J% = sin~! §+ ¢, thena = NCERT Page-315/N-244

(a) 3
(b) 4

(c)6
(d) 8

53. f\/4x2 + 9dx is equal to NCERT Page-325/N-244
(a) SVAx7 + 9 — 2log [2x + VaAxZ + 9| + ¢

(b)§m+310g|2x+m| +c
(c) —g\/m—zlog |2x+ \/m| +c
(d)gm+ zsin‘1 (4x* + 9)| +c

54. Evaluate: [ V7x — 10 — x%dx
(a)i(Zx — 7)W7x —10 —x2 + Ssin 1 (2x3 7)
(b) —i(Zx — 7)\/m—§sm 1 (Zx 7)
(c) —%(Zx — 7)WW7x —10 — x2 + gsin"1 222 3)

7
(d) None of these.

55. [ Vx2 — 8x + 7dx = NCERT Page-326/N-244
(a)%(x—4)\/x2—8x+7+9logx—4+\/x2—8x+7+c




(b)%(x—4)\/x2—8x+7—3\/§10g[x—4+ x2—8x+7]+c
(c)%(x—4)\/x2—8x+7—§10g[x—4+ x> —=8x+7|+c
(d) None of these

[N INTEGRATION BY PARTIAL FRACTIONS

ax+b 3x ab
56. [ (2”‘*") dx =2 —log VX +2+k Then 2l = NCERT Page-315/N-254
(a) >

X .
57. | o - is equal to NCERT Page-313/N-256

1 _11-1 2 2, -1 (X
(a)slog |x — 1] 10log(x +4)+5tan (2)+C

(b) Elog |x — 1] +log (x? + 4) — tan™! (g) +C

(c) % (log | x — 1) + log (x* + 4) — 2tan?! (g) +C
(d) None of these

58. Integration of [ x

(x=1)(x+2)(2x+3) is
(a) log |x + 2| —Zlog |x — 1| + 2log |2x + 3| + C
(b) log |x — 1| +3log |x + 2| —log |2x + 3| +C
(c)log |x — 1| — —log (x — 1) — zlog |x + 2| + C
(d) None of these
3x+1 -5 B .
59. If [ mdx =f s dx + [ ﬁdx, then the value of B is NCERT Page-314/N-254
(@) 3
(b) 4
(c) 6
(d) 8
60. Evaluate: [

NCERT Page-314/N-254

1

D2
(a)%log %1 +2(X1+1)+C
(0) 5108 [l + 5y
(e 3108 [5] + 750
(d)3l0g [ |~ 5

x+1 2(x+1)

61. Value off de is NCERT Page-313/N-255
’ (x—1)(x-2)

(x=2)5 (x—1)?
(x—1)2] +C (b) x + log [ (x_z)s] +C

NCERT Page-314/N-255

+c

+c

+c

(a)x+log[



62.

63.

64.

65.

66.

67.

68.

(x-2)°
(x—1)2

If [ L

(sin x+4)(sin x—1)

(c) x —log ] + C (d) None of these

= Afyy + Btan™ [fG0] + C, then
2
1 -2 4tan x+3
(@JA=-2.B —ﬁ,f(x) ===
1 1 atan (2)+1
(14 =48 = ) = 0"
2 2 4tan x+1
SR e
2 -2 4tan (2)+f
A=58=m /) =—F7
Evaluate: [ ——25 %

cos x(1+cos x)

(a) log [sec x + tan x| — 2tan (x/2) + C
(b) log |sec x —tan x| — 2tan (x/2) + C
(c) log |sec x + tan x| + 2tan (x/2) + C

(d) None of these

iff =2 dx = log |x — 2| + klog f(x) +c, then
() f(x) = [x? + 2x + 2|

(b) f(x) = x4+ 2x + 2

(€ k=—=
(d) All of these

J iz;i dx is equal to

(a)x —log x +log(x*+1) —tan"! x + C
(b) x —log x +%log (x2+1)—tan"t x+C
(c) x + log x +%log x?+ 1) +tan"t x+C
(d) None of these

£ INTEGRATION BY PARTS

NCERT Page-314/N-254

NCERT Page-314/N-256

NCERT Page-315/N-25

If [ xlog (1 + %) dx = f(x)log (x + 1) + g(x)x? + Lx + C, then

(a) f(x) = 322

(b) g(x) =log x

(cgL=1

(d) None of these

[ tan™! +/xdx is equal to

(@) (x+ Dtan™! Vx —+vx+C
(b) xtan™! Vx —Vx + C

(c)Vx —xtan™* Vx + C

(d)Vx — (x + Dtan™t Vx + C
The value of [ cos (log x)dx is :

NCERT Page-324/N-261

NCERT Page-325/N-260,

NCERT Page-325/N-261



69.

70

71.

72.

73.

74.

(a) [sin (log x) + cos (log x)] + C
sin (log x) + cos (log x)] + C

[
[sin (log x) — cos (log x)] + C
[

\_rv

NIHlemlkNIH

sin (log x) — cos (log x)] + C
e*(1+sin x)dx _ .

'ff s = ¢ f(0)+ €, then f(x) is equal to

(a) sin Ex

(b) cos =

(c)tan =

(d) log =

2N

2N

Je* (1_5—1) dx is equal to

1-co

_e* x
(a) tan (2) +C

—pX d
(b) ; cot (3)+¢C

X
(c) —Eextan (5) +C
(d) %e"cot (g) +C
[ sin™! xdx is equal to
(a) xsin™! x + V1 —x2 + ¢ (b)
xsinT! x —y1—x2+c¢

(c)cos™ x +¢

) =+

Find [ ij__ dx.

(a) x + V1 — x2sin~! x + ¢(b)
(b) x —V1—x2sin"! x +¢
(c)V1—x2+sin"! x+c
(d)V1—x%2—sin"! x+¢
Find [ xe*dx
(a)e*(x—1)+c
(b)e*(x+1)+c
(c)x(e*—1)+c
(d)x(e*+1)+c¢
Find [ log xdx

(@)x(log x+1)+c¢

(b) x(log x — 1) + ¢

(c)log x+x+c

(d)=+c

NCERT Page-324/N-262

NCERT Page-324/N-262

NCERT Page-325/N-260
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75. fxsin xsec3 xdx = NCERT Page-326/N-262

(a) ; [sec? x —tan x] + ¢
(b) % [xsec? x —tan x] + ¢
(c) % [xsec? x +tan x] + ¢

(d) % [sec? x + tan x] + ¢

76. fxsec2 xdx = NCERT Page-326/N-261]

(a)tan x + log cos x + ¢
(b) xtan x + log sec x + ¢
(c) xtan x + log cos x + ¢

2
(d)x?sec2 x +log cos x + ¢

77. [ e*(1 + tan x + tan? x)dx = NCERT Page-325/N-263

(a) e*sin x + ¢
(c) e*tan x+ ¢
(b) e*cos x+ ¢
(d) e*sec x + ¢

78. [ x3edx is NCERT Page-324/N-261

1
(a) a—ge"’“‘(Sazx2 —6ax+6) +c
1
(b) Fe""‘(agx3 —3a%x?+ 6ax —6) + ¢
(c) ise“"(a“x4 —5a3x3 + 3a%x? —6ax + 6) + ¢
a
(d) None of these

79. [ sin 2x - log cos xdx is equal to
(a) cos? x (% + log cos x) +C
(b) cos? x -log cos x + C
(c) cos? x G — log cos x) +C g
(d) None of these

A8 DIFINITE INTEGRAL AS THE LIMIT OF SUM
80. Evaluate flzxzdx as limit of sums.

(a)1
(b) 2
()5

(d)o

[&:8 FUNDAMENTAL THEOREM OF CALCULUS

4 1 .
81. Value of fo mdx is NCERT Page-334/N-267

1o (225




() log (=)
()10 (3355

(d) None of these
. _ : 2
82.4, = fn'/Z sin (2n-1)x dx; B, = fﬂ/Z (sm nx) dx:

0 sin x 0 sin x

Forn € N, then NCERT Page-335/N-26
(@) Apy1 = Ap, Bpyr — Bp = Apyaq
(b) Bpy1 = By

() An+1 — An = Buya
(d) None of these

83. Let f(x) be a function satisfying f'(x) = f(x) with f(0) = 1 and
g(x) be a function that satisfies f(x) + g(x) = x2.

Then the value of the integral folf(x)g(x)dx, is NCERT Page-334/N-267

2

I I

84. Let f(x) be defined by f(x) = flxt(t2 — 3t +2)dt,1 < x < 3, thenrange of f(x) is
(a) [0,4] NCERT Page-335/N-269
(b) [~ 3, 4]
0]-1)
(d) None of these

85. If f()7t/45e(:2 fsin 0do = [ —=

0 m, then k = NCERT Page-334/N-267
9
(a) 1—96
(b) 12—5
(c) 22—%
(d) =2
1/4 —m IS equal to :
(a)= NCERT Page-335/N-269
(b)
()%
4
(d) 0
87. [ Zex [1 - i] dx = NCERT Page-336/N-269
] 3

X X

e -1)
(b)e(e —1)

86.



(c)O
(d) None of these

8. f, x?e*dx =
(a) e-2
(b)e + 2
(c)e? —2
(d) e?

89. The value of the integral NCERT Page-335/N-268

3 - -1 X*+1 .
S, (tan 12 ttan! i) dx is equal to
x“+1 X

(a)m
(b) 21
(c), 4m
(d) None
2 sin? nx .
90. Ifa, = [? —dxthena, —a;,a3 — az a4 — a3, ... ... ... ATEIN
(a) A.P.
(b) GP.
(c) H.P.

(d) None of these
0 dx .
N [y FramaEs NCERT Page-334/N-270)
wab

(@) —
(b)

2(a7z-b)
(c)
(d) n(zaa-ll;b)
EVALUATION OF DEFINITE INTEGRALS BY SUBSTITUTION

92. [ 0”/ * (Vian x + ot x)dx = NCERT Page-338/N-272

2ab(a+b)

()2

X du _ T x _
93. Ifflogzm—g,thene =

(a) 1
(b) 2

(c)4

(d)-1



94. The correct value of fon/z sin xsin 2x is NCERT Page-338/N-271

(a)2
1
(b)
3

(c);
2

(d)3
3
95. [ Vs Bsin® 9d6 = NCERT Page-337/N-272

a lo

96. If f(a) = [, fi"t tdt,a > 0, then f(e®) + f(e™?)is equal to: NCERT Page-336/N-272
(@) 9
9
(b)
9
loge (10)

(c)
9

(d) 2log, (10)
97. The integral [

(a) tan™1 (2)

(b) tan™* (2) — =

(c)stan™t (2) - %

(d)=

2
98. If [t] denotes the greatest integer < t, then the value of
[y [2x = [3x% = 5x + 2| + 1]dx is: NCERT Page-351/N-272

V37+/13-4
(@) ——

6
\37-/13-4
(b) ———

(c)
(d) —x/ﬁ::/ﬁﬂ

99. The minimum value of the twice differentiable function f(x) = foxex‘tf’(t)dt —(x?—x+1e*,xER,is

T

! " dx is equal to: NCERT Page-345/N-273

2
0 3+2sin x+cos

6
—V37—-V13+4
6

2
(b) —2ve

(c) —Ve
(d) =



100. Let I, (x) = [ (tzis)n dt,n =123,

(a) 5016 - 915 = xls
(b) 5016 - 1115 = xI’
(C) 5016 - 915 = 15
(d) 5016 - 1115 = 15
_ m/3 (8sin x—sin 2x
101. 1= f1) (B dx Then

@I<ri<Z

- 5
b)I<I<=

5 12

V2
—T
3

Z <<
12

@><I<m

102.

— gsin (™A

f(x) = asin ( > )

... Then:

Let f:R — R be a function defined as

lim,_,_, f(x) exists, then the value of f:f(x)dx is equal to:

(a) -1

(b) -2

(c)1

(d) 2
103.

/2 cos x
Evaluate: [

()2 —v2
(b) 2 + 2
(c)3++3
(d)3—-+/3
104, JoE e
(a) V3
1
(b)ﬁ
CE

(d) 75
105.
(a) =

%
(b)

(c) 5

(d)Z
106.

(a)1
(b) 2

zdx

X X
COS —+sin —)
( 2 2

T

Evaluate: [

0 5+4cos x

Let F(x) = f(x) + f (3), where f(x) = [,

1 .
2xgsec? (§ er) dx is equal to:

X logt
1+t

dt, Then F(e) equals

NCERT Page-340/N-271

NCERT Page-340/N-271

+ [2 — x],a € R, where [t] is the greatest integer less than or equal to t. If

NCERT Page-351/N-271

NCERT Page-339/N-271

NCERT Page-340/N-272

NCERT Page-338/N-271

NCERT Page-338/N-271



(c) 1/2

(d) 0
107. [, ke D gy s equal to NCERT Page-337/N-271
(a) 2
(b) 20
2
(c) ~
(c) 2m
108. foltan‘1 xdx =

(a)%—%log 2

(b) —%log 2

(c) % —log 2
(d) T —log 2
(g™ SOME PROPERTIES OF DEFINITE INTEGRALS
109. The value of the integral f_zz (li:lrfll) dx is equal to:
(a) 5e?
(b) 3e~2
(c) %
(d) 6
110. Let the slope of the tangent to a curve y = f(x) at (x; y) be given by 2tan x(cos x — y). If the

9.5

curve passes through the point, G' O) , then the value of f:/zydx is equal to
T

(@) 2-V2) +5

(b) 2 -
©@+V2) +%
)2+
111. Let f: R — R be continuous function satisfying f(x) + f(x + k) = n, for all x € R where k > 0 and
n is a positive integer. If [; = f04nkf(x)dx and [, = ff:f(x)dx, then
() I + 21, = 4nk

(c) I, + nl, = 4n’k
(b) I, + 21, = 2nk
(d) I, + nl, = 6n’k

112. Let f: R — R be a differentiable function such that f (E) =vV2,f (g) =0andf’ (g) = 1and let
gx) = fn/4(f’(t)sec t + tan tsec tf(t))dt forx € E,g) Then lim (n)—1g(x) is equal to
x—(=
2

(a) 2
(b) 3



(c) 4

(d) -3
113. Let [t] denote the greatest integer less than or equal to t. Then, the value of the integral
fol [—8x2 + 6x — 1]dx is equal to NCERT Page-345/N-274
(a)-1
5

(b)\/—_z

17-13
(0¥

\/_ 16

(d)
114, |ff02(\/2_—m)dx=
fo (1=VT=2 =)y + [ (2-L)dy+1
(a)f1(1+w/1 y)dy
(b)f (E-Vi-y2+1)ay
0(1_\/1_—)d3’
(d)fJ(%WH)dy

EXERCISE 2 : NCERT EXEMPILAR & PAST YEARS JEE MAIN
@ \CERT EXEMPLAR QUESTIONS

[ os2xmcos 26 s equal to NCERT Page-296/N-226

cos x—cos 6

(a) 2(sin x + xcos 0) + C
(b) 2(sin x — xcos ) + C
(c) 2(sin x + 2xcos ) + C
(d) 2(sin x — 2xcos 8) + C

NCERT Page-296/N-226
2. — (x_aa)l:in oy s equal to
(a) sin (b — a)log zi: g:z; +C
(b) cosec (b — a)log |22 g_g +C
(c) cosec (b —a)log zi: g 2| +C
(d) sin (b — a)log % +C
3. f ﬁdx is equal to

(a)5—1x(4 + Xiz)_s +C
(b)§(4 + Xiz)_5 +C



(0 =(5+ 4)_5 +C

10x \x

(d)l—lo(xiz + 4)_5 +C

If [ & alog |1 + x2| + btan™?! x +%log|x+ 2| + C, then

(x+2)(x%2+1)

-1 -2
N
(bla=g5b=—3

EN
(c)a= ¥,b = E
(d)a=—, b=z

10 5

x®
. | = isequalto
x+1

2 3
(a)x+%+%—log [1—x|+C

x?  x3
(b)x+7—?—log |1 —x|+C

Ox -2 log|1+x|+C

x?  x3
(d)x—7+?—log [1+x|+C
fx+sinx

is equal to
1+cos x

(@)log |1 +cos x|+ C
(b) log |x + sin x| + C
(c)x—tan§+C
(d)x-tan§+C

3
If =2 = a(1+ x2)3/2 + bVI + x2 + C, then.

Vi4x2?
(la=3b=1

/4 dx
| s Treos 22
(a)1
(b) 2
(c)3
(d) 4
. fon/Z\/l — sin 2x is equal to
(a) 22
(b) 2(v2 + 1)
(c) 2
(d)2(v2 - 1)

is equal to

NCERT Page-298/N-226

NCERT Page-297/N-256

NCERT Page-300/N-236

NCERT Page-314/N-256

NCERT Page-325/N-27

NCERT Page-326/N-229



10.

11

12.

13.

14.

15.

fon/4cos xeS™ *dx is equal to
(@)e+1

(b)e—1

(c)e

(d) —e

3 .
| aal e*dx is equal to

(a) e* (xl:) +C

(b)e™ (=) +¢C
(c)e™ (ﬁ) +C
() e (=) +C

PAST YEARS JEE MAIN

NCERT Page-327/N-236

NCERT Page-326/N-236

. 2x124+5x°
The integral [ i’
(a) +C
(b) 2(x5+x341)2
_xs

(c) (x5+x3+1)2 +C
(d)

x5
2(x5+x3+1)?

_x10

+C

x10

2(x5+x3+1)2 +C

where C is an arbitrary constant.

31

. 7 dx
The integral f% —
(a)-1
(b) -2
(c) 2
(d) 42017,A

dx is equal to :

is equal to :

NCERT Page-303/N-272 | 2016, A

Let I, = [ tan™ xdx, (n > 1).I, + I = atan® x + bx® + C, where C is constant of integration, then the

ordered pair (a, b) is equal to :

o (~20)

The integral

2 xcos? x

f sin

(sin® x+cos3 xsin2 x+sin3 xcos? x+cos> x)2

-1
(a) 3(1+tan3 x) +C
(b)

L _4¢

1+cot3 x

dx is equal to:

NCERT Page-303/N-260 | 2017, A

NCERT Page-304/N-237 | 2018, S



-1
(C) 1+cot13 x +C

(C) 3(1+tan3 x) +C

(where C is a constant of integration)

dxis:

sin? x
1+2%

16. The value of f_EE
2

(a)g NCERT Page-346/N-274 | 2018, A
(b) 4
T
(C);T
(d)3
. The value of f0n|cos x|3dx is: NCERT Page-341/N-284 | 2019,

(a) 0
4
(b)
2

(c) =

s
(d) -

2sin (x2—1)—sin 2(x2-1)
2sin (x2—1)+sin 2(x%2-1) dx
is equal to: NCERT Page-305/N-282 | 2019,

(a) log, %sec2 (x? — 1)| +c
(b) %loge |sec (x> —1)| +c

1 2 (x%-1
(c) Eloge sec 2(T)| +c

x“-1

(d) log. |sec (T)' +c
(where c is a constant of integration)
. The integral | sec?/3 xcosec*/® xdx is equal to: NCERT Page-304/N-281 | 2019,
(@) =3tan"3 x + C
(c) —2tan‘4/3 x+C
(c) —3cot™3 x +C

(d) 3tan™'/3 x 4+ C
(Here C is a constant of integration)

.For x2 # nm + 1,n € N (the set of natural numbers), the integral fx\/

The value of f,"/? %dx is: NCERT Page-342/N-274 | 2019,
(a) ’:[721
(b)n—Tz
(c) =
(d) ==
If [ e, xc(ji:liz e F(x)(1 + sin® x)/* + ¢ where c is a constant of integration, then Af (g) is equal

to:



(a) -2
(b) 2
()2
(d)-2 .
2. 1f [ ——=dx

sin3 x+cos3 x

= alog, |1 + tan x| + Blog, |1 — tan x + tan? x| + ytan_l(

M) + C, when C is constant of

V3
integration, then the value of 18(a + f + y?) is: NCERT Page-325/N-236 | 2021,
23.If [x] is the greatest integer < x, then nzfoz (sin %x) (x — [x])™¥dx is equal to :
(a) 2(m — 1)(b)4(m — 1) NCERT Page-333/N-276 | 2021, S
(c) 4(m+ 1)
(d)2(r+ 1)
: 2 1-
24. 1fa = limy, 00 Y 5= Fnkz and f(x) = 1+zzz z,x € (0,1), then:
v ()1 ()
0 f (5)r () = V2
a , (a
@V (3) = £ (3)
a , (a
@75 =v2r ()
25.1fn(2n + 1) [, (1 — x™)?dx = 1177, (1 — x™)?"*1dx,
thenn € N is equal to NCERT Page-336/N-278 | 2022, S

26. 1f I(x) = [ €5 *(cos xsin 2x — sin x)dx and I(0) = 1, then [ (g) is equal to

3

1 =

(a) 3 e4
(b) ex NCERT Page-324/N-261 | 2023,

1 32
(C);e:
(d) —e+

27. [ d

70 e3xtee2¥+11e*+6
(a) log, (%2) NCERT Page-338/N-271 | 2023, S

(b) log, (%)
(c) log. (5
(d) loge (5)



EXERCISE 3 : SKILL ENIHANCER MCQS
. (x +3)V3 —4x — x3dx is equal to

Yo g 38372 o T —1 (XH2) | (x42)V3—dx—x?
(a) 3(3 4x x) + -sin (\/7)_*__ 2

(b) %(3 —4x —x3)3/2 4+ %sin_1 (#) + e e +C
3)3/2 +Zsin_1 (XT”) (x+7)V3'2 4x—x?

+C

(x4+2)——=

(c)%(3—4x—x +C
13 gy —x3)3/247
(d)3(3 4x — x>) +210g[x+7+ —_— ]+C
For0 < x <1, let f(x) = limy_e (1 + x)(1 + x2)(1 + x*) ..... (1 + x2") then [ %loge xdx equals
(a) loge ( — )+c

x loge x
(b) —log, (=) +=E%+ ¢
( )lOge

+log, (1—x) +¢c
(d) xloge x+log, (1—x)+c

. X dx =

x\/ (x2+ax+1)(x2+Bx+1)

(a) 2log {\/x2+ax+1\;r£/x2+ﬁx+1} 4

(b) 2log {\/x2+ax+1\/—;\/x2+ﬁx+1} L

(c)log{\/x2 +ax+1—x%+fx— 1}+c
(d) None of these

x _ 1 _1 [(x*-1 1
Iff x8+1 dx = kq tan (kzxz) 2f
(where C is an integration constant)

11 Z 4+ C, then value of kik, is

(a) 8

(b) 2

(c) 4V2

(d) 4

If [ m = —[f()]Y™ + C, then f(x) is
(a) (1 +x™)

(b)1+x7"

(c)x™+x7"
(d) None of these
dx

. The value of fa TRy
gx) = fo (t+2016)7(t + 2014)1%(t — 2016)°dt respectively, is
(a) o

(b) 2016

(c) 2014

(d2n+1

where n € N and a and b are local maximum and minimum point of



7. Ifa,B(B > a) are the roots of f(x) = ax? + bx + ¢ = 0,a # 0 and f(x) is an even function and I =
£()
B e (=

xX—a
, then |n] is equal to
e (&%)

b
a

(a)
b
) |52
vb2-4ac
() =%
(d) None of these
8. f:[0,1] — Ris a function with continuous second derivative and f'(x) € (0,1]vx € [0,1].

Let [, f(t)dt = g(x), f(0) = g(0) and
3 (F())3dt = h(x), then

(a) h(x) < g(x)

(c) 28(x) = (f(x))?

(b) (g(x))? = h(x)
(d) f(1) = 1

pt+sinx q+sinx p-—r+sinx
9. Ifp,q,7,s arein arithmetic progression and f(x) = [q + sin x 7r+sinx —1+sin x [such that
r+sinx s+sinx s—q-+sinx

fozf(x)dx = —4, then the common difference of the progession is
(a) £1
(b)5
(c) £2
(d) None of these
10. Let g(x) = foxf(t)dt, where f is such that% <f@)<1forte[0,1]and 0 < f(t) < %, fort € [1,2]. Then
g(2) satisfies the inequality
@) -5<9@ <;
(b)0=<g2)<2
(©:<g@ <2
(d)2<g(2)<4

fx)
11. Let f: R = R be a differentiable function and f (1) = 4. Then the value of lim,,_,; 4T21tdt, if f'(1) =2is
(a) 16
(b) 8
(c) 4
(d) 2

1/x
12, If lim,_,q % exists finitely and lim,,_, (1 +x + %) = e3, then [ f(x)log, xdx is equal to
2,3 _1
(a) SX (loge x 3) +c

(b) 2—3(loge X — g) +c



13.

14.

15

(c) §x3(loge x+1)+c

(d) §x3(loge x—1+c

If f: R — Ris a function satisfying the following:

(i) f(=x) = =f(x)

(iii)f(%) = %Vx # 0 then [ e*f(x)dx is equal to
(@e*(x—1+c

(b) e*log x + ¢

(c)ex—x+c
(d)%+c
(i) fx+D=fx)+1

2 x—
If [ % xX=- (g(g’)?m + C; where f (%) = 1; then the number of solutions of the equation

% = {x}in [0,2r] is/are : (where {. represents fractional part function)

(a)0
(b) 1
(c) 2
(d)3

i %{logex e -log,z, e -log,s, e}dxisequal to

(a) 7log {log, e?x} —log {log. e*x} + log {log. e*x} +C

(b) %log {log, x} —log {log, x}+ log{log, x} + C

(c) %log {log, ex} —log {log, e*x?} + log {log, e3x3}+ C
(d) %log {log, ex}—1log{log, e*x}+ %log {log, e’x} +C

EXERCISE 4: NUMERIC VALUE ANSWER QUESTIONS

3
|ff(;/§ 15x

/1+x2+\/m

dx = a2 + ,B\/g, where a, B are integers, then a + [ is equal to

2. The value of the integral f0560 sin (69 7
sSin X

Let f(x) = min{[x — 1], [x — 2], ..., [x — 10]} where [t] denotes
the greatest integer < t. Then is equal to
[o Fdx+ [ (F@)2dx + [, 1f ()ldx
Let f be a differentiable function satisfying f(x) = \/Z—gfoﬁf (Az—x) dA,x > 0and f(1) = V3 Ify = f(x)
passes through the point (a, 6), then a is equal to
Let f be a twice differentiable function on R. If f'(0) = 4 and f(x) + fox (x —tO)f'()dt = (e** +

e ?*)cos 2x + Ex, then (2a + 1)°a? is equal to
n-—1

- ) dx for n € N. Then the sum of all the elements of the set

n x  x?  x3 X
leta, = J_, (1+5+;+?+---....+
{n € N:a, €(2,30)}is



7. 1 o F@®dt=x%+ [ 2 f(Odt, if £/(1/2) is 5, then the value of k is
8. I, = fon/4tan" xdx then lim,_n[l, + I,4,] is equal to
9. Let f be a positive function.
letl, = [, xf[x(1 — ©)]dx,
I, = flk_kf[x(l — x)]dx, where 2k — 1 > 0. Then ;—: is
10. Le; f:R = R and g: R = R be continuous functions. Then the value of the integral
[2[f 00 + F(=0]lg() — g(~0)]dx s
: dx
x3(1+x6)2/3

- % Then, the value of C is
2x

1
11.0F [ = xf (x)(1 + x°)3 + C, where C is a constant of integration. If the function f(x) is equal to

12. The value of the integral folxcot‘1 (1 —x? + x*)dx is equal to % - %ln 2, (natural log In ) then k is

. AnswerKeys |

EXCERSISE- 1

1 | (a) |13 | (d) |25 [(a) |37 |[(b) (49 | (b) |62 | (@) |73 |(a) (85 |(a) |97 |(b) |109 |(d)

2 | (c) |14 | (b) |26 [(a) [38 |[(a) |50 | (b) [62 | (d) |74 |(b) |86 [(a) |98 |[(a) |110 [(b)

3 (@) |15 [ (@) |27 |(b) (39 |(b) [51 | (b) |63 [ (@) |75 |(b) [87 |(a) |99 |(a) |111 |(c)

4 [ (c) (16 | (a) (28 |[(d) |40 [(c) |52 | (a) [64 | (d) |76 [(c) |88 [(a) [100 |(a) (112 |(b)

5 [ (b) [17 ] @) |29 [(b) 41 |(c) |53 | (b) |65 | (b) |77 |(c) [89 |(a) [101 | (c) [113 [(c)

6 | (@) |18 [ (c) |30 |(b) (42 |(c) [54 | (@) |66 [ (d) |78 |(b) [90 |(c) |102 |(b) |114 |(c)

7 (@ 119 [ (d) |31 |(b) (43 |(@) [55 | (c) |67 | (a) |79 |(c) [91 |(c) |103 |(a)

8 | (a) (20 [ (b) (32 [(b) |44 |(c) |56 | (b) |68 | (b) |80 |(b) [92 |(b) |104 | (a)

9 (@ 121 | (@) |33 |(b) (45 |(b) [57 | (@) |69 [ (c) [81 |(c) [93 |(c) |105 |(a)

10 | (b) (22 | (d) (34 |(b) |46 |(a) [58 [ (b) |70 | (b) |82 [(a) [94 |(d) |106 | (c)

11 | (b) [23 | () |35 |(c) [47 |(b) [59 | (d) |71 | (b) |83 |(d) |95 |(b) |107 |(a)

12 | (¢) (24 | (b) (36 |(a) |48 |(a) (60 [ (c) |72 | (b) |84 |(c) (96 |(d) |108 | (a)

EXCERSISE- 2

1 (@) |4 (c) 7 |(d) [10 |(b) [13 | (c) |16 | (c) (19 |(a) [22 |(3) |25 |(24)

2 | (c) |5 (d) 8 |(a) |11 |(a) (14 | (c) |17 | (b) |20 [(b) |23 |(b) |26 |(c)

3 |(d) |6 (d) 9 ((d) [12 |(d) |15 | (@) (18 | (c,d)|21 |(d) (24 |(c) |27 |[(b)




o v &~ W

EXCERSISE- 3

1 (@) |3 (a) 5 ((b) |7 |(c) |9 [ (d) |11 | (a) |13 |(a) [15 |(d)

2 [(b) |4 | (@) [6 [(b) |8 |(b) |20 [ (b) (12 | (a) [14 ((a)

EXCERSISE- 4

1 [(10) [3 | 3855 |8 |7 |2 |9 | 0.5)[11 | (1)

2 |(104) |4 | a2)|e6 | (5)|8 (1) |10 | (0) |12 | (1)

HINTS AND SOLUTIONS

EXERCISE -1
(a) [ x®'(tan™! x + cot™! x)dx

T T
= [x51 . —dx { tan"! x + cot™! x = —}

. 2 2
X

x52 _ _
= +c==—(tan"! x+ cot™! x) +c.
104 52
S5log x_e4log x 5_ 4

e X=X
(C) f e3log x_p2log x dx = f %3 —x2 dx

= XD gy = [ x?dx =§+ c.

x2(x-1)
5 3 4
(@) [ (x* + x2 + 2x%)dn =x?+x?+x7+c.
— — 2
(c) [ %dxzf(x—3)dx=x?—3x+c
2_1 1_1 _l _ 3 l _l _ 2 5/2 2 3/2 1/2
b) [ (x* 2+x24+x2)dx=[ (x2+x2+x 2 dX—EX +3x +2x7/°+c
. sin? x—cos? x
(a) Consider f m
j sin? xdx J cos? xdx
a sin? xcos? x sin? xcos? x
= f sec? xdx — f cosec? xdx
Let] = (sec? x — cosec? x)dx
=tan x — (—cot x) +c =tan x + cot x + ¢
(a) Given integral is



Hence I(x) =

tan x

(sin x)2022

I(x) = f sec? x - sin—2922 xdx — 2022[ sin—2922 ydx
1
= tan x - (sin x)72%%% + f ((2022)tan x - (sin x)2%%3xdx

—2022f (sin x)72022(x

—2022

1
Atx = m/4,21011 = (—) +C
/ 7
so,C =0

. .
Putx = 2in the above expression,

31010] (g) ] (

2

22022

s 1
1(6) = \/5(1)2022 - V3

2

22022 1

V3
I(n) = (ﬁ)zozz = (V/3)2021 ~ 31010 I (%)

8. (a)I = [ x*(1 +log x)dx
Put x* = t, then x*(1 + log x)dx = dt

9. (a)letl =f

Now,—lif)-cos 8x+k=Acos 8x+k=>A=——

I=fdt=aI=t+C=>1=x*+C.

cos 8x+1
cot 2x—tan 2x

Now, D" = cot 2x — tan 2x =

CcoS 2x sin 2x

sin 2x cos 2x

cos? 2x —sin? 2x  2cos 4x

sin 2xcos 2x

=

2cos? 4x
2cos 4x

sin 4x

1
Efsin 8xdx = —

sin 4x
2cos? 4x - sin 4x
dx = f 2cos 4x dx
1 cos 8x 1
> 8 +k=—E-cos8x+k

1
16

10. (b) Putx3/2 =t = gxl/zdx =dt
~ integral is

J

24t
3

V1 —t2
11. (b) [ sec?/® xcosec*/3 xdx = |

2

3

2
sin"!t+C= §sin‘1 (x*¥2)+C

dx
sin4/3 xcos?/3 x

Multiplying N™ and D" by cos? x, we get

=/

sec? xdx

tan4/3 x

=J

dt
t4/3

{ Putting tan x = t = sec? xdx = dt}

~1/3
L 4c=-3(tan x)"Y3 +c.

(=1/3)



12.
(OI=f —2% = —f[ o

cos x++/3sin x Scos x+£sm x]

_lf dx _EIL
2 [sin Zcos x + cos Esin X] 27 sin (X+%)
1
:]_E [ cosec (x+6)dX

« [ cosec xdx = log |(tan x/2)| + C

1= log t (5+-5)+cC
A R Y
13. (d) Given integral is
x(cos x —sin x) g(x)(e* +1 —xe* xg(x)
f dx = +c
eX+1 (eX + 1)2 e*+1
On differentiating both sides w.r.t. x, we get

(x(cos x—sinx) gx)(e*+1-— xex)>

e +1 (e +1)?
_E+DgE) +xg'(x)) —e* -x-g(x)
B (e¥ + 1)2

(e* + 1)x(cos x —sin x) + g(x)(e* + 1 — xe¥)
=(e*+1D(g(x) +xg'(x)) —e* - xg(x)
= g'(x) = cos x —sin x

Take integral both sides.
= g(x) =sin x +cos x +C

Take g(x) = 0; then x = %

So, g(x) isincreasing in (0, /4)

Again, differentiate w.r.t. x in equation (i),
g"(x) =—sin x —cos x <0

= g'(x) is decreasing function

Letr(x) = g(x) + g'(x) =2cos x +C
>1r'(x)=g'(x)+9"(x) =—2sin x <0

= r is decreasing

LetI(x) = g(x) —g'(x) =2sin x + C

Differentiate w.r.t. x
>U')=9g'x)—g9"(x) = 2cos x>0

Take l'(x) = 0; cos x = 0; x——

= lis increasing

Therefore, I(x) is increasing at (0, g)

14. (b) Given integral is

x*+1 % gy o x> =142 ‘g
f((x+1)2>e ' x'_f<(x+1)2)e x

-1 2
= (it ) ot = 0+ f et




= f(x)e* +c

After comparing the integral the function is

_x—1
fO) =77 2
Then, f (.X') = m
Differentiate again two times w.r.t. x.
" —4 12
frx) =

S————— - =
Grip =T
Put x = 1 in above equation.

. 12 3
==

(1—i)(cos x—sin x)
(1T 2
(1 — \/%) (cos x — sin x)
(g + sin Zx)

—— %) (cos x — sin x)

G

dx

15. (a) Given integral is I = f

dx

V3
1=7f

dx

sin (g) + sin 2x

V3 1 V3 . 1,
—COS X —=C0S X ——SIn x +-sin x
f 2 2 2 2 d

= 2sin (x + %) cos (x - g) *
- (cos (x - g)n— sin (x +§)> i
2sin (x + g) cos (x - g)
1 dx dx
2 f sin (x+%)_f cos (x—%)
%(f cosec (x +%) dx — | sec (x —%) dx)
lln tan (g + 1x—2)
2 Jun G+3)
16.(a) | 1)3(x+2)5}1,4 =/ (ﬁ—E)SZixn)z PUt— =t = ﬁdx = dt
~ Integral = f 3?/4 = %ti +c= %(:—:)1/4 +c
17. (c) i
202X 1 -x
(a )f (e"+e"‘)2 - f (ez’f+1)2 x=- (e?X+1) te=- eX+e™X ¢

19. (d) Let I = f (27e%% + e12)1/3(dx = fe3X(27 + e3)1/3dx
Put 27 + e3* = t = 3e3*dx = dt



sa. 1t 1
=—ft/ dt——x—+C——(27+e3X)4‘/3+C

3 4/3
20.
e (1+x)
(b) f cos? (e*x) dx
Letxe* =t
o (xe* 4 X)_dt=>d_ dt
XeTE) T & X_e"(x+1)
[ e*(1+x) _J e"(1+x)>< dt
cos2 (exx) cos? t e*(1+x)
= dt = Ztdt=tant+C=t )+ C
= c052 . [ sec an an (xe*)

21. (a) Let I = [ 22° 22" 2% dx

Let 22 = t = 22° 22°2%(log 2)3dx = dt
>1= ! gt=— 1 tyc=—"t 22 ¢
~ 7 (log 23 (log 2)3 ~ (log 2)3
22.(d) Put 10* + x10 =t
~ (10*log, 10 + 10x%)dx = dt
10x° + 10*log, 10 dt
T =]
23. (b) Put x = cos 26
I = [ cos {2tan™! tan 8}(—2sin 260)d@

1
= —[ sin 46d6 =z cos 46 + ¢

—1(22 1) +c=ox? +k
=5 (2x ) c=ox

24. (b) [ 3198 *(x* + 1)"1dx = [ elog ¥* .

x3 1
=f x4+1dx=Zlog(x4+1)+C

[since elo8e ¥* = x3]
25.(a) I = [ sin® x - cos® xdx
Putsin x =t = cos xdx = dt
I = [ sin® x- cos* x-cos xdx = [ t3(1 — t?)2dt
1 2 1
=[ (=22 +tdt =~t* ——t° +-t* + C
{( " ) 4 6 8

4 .6 .8
= —sin® x —=sin® x + =sin® x + C
4 3 8

26.(a)I = [ (x+§)n+5 (x;l) dx
Putx+§=t:>(1—xiz)dx=dt

x? -1
= > dx = dt
X




1 n+6
tn+6 (x -I— —)

+c=~—2___4¢
n+6 n+6

8 x

- I — f tn+5dt —

sin® x—cos
27. (b) I = f 1-2sin? xcos? x
(sin* x — cos* x)(sin* x + cos* x)

= dx
I 1 — 2sin? xcos? x
(sin? x — cos? x)(sin? x + cos? x)

(sin* x + cos* x)

=f dx

1 — 2sin? xcos? x
1. (sin? x — cos? x)[(sin? x + cos? x)?
_ —2sin? xcos? x]
~ Y 1 —2sin? xcos? x
(sin? x — cos? x)(1 — 2sin? xcos? x)
= f ; dx
1 — 2sin? xcos? x

1
= — cos 2xdx = —Esin 2x+C

28.(d) Let I = [ cos™ xsin xdx
Putcos x =t
—sin xdx = dt

tn+1

+C

[=—t"dt =—
f n+1
COSn+1
=——+(C=—
n+1

~n+1=6orn=>5

29. (b) Let I = [ sin® xcos® xdx. Then, I = %f (2sin xcos x)3dx = 1 = gf sin® 2xdx = I =
1  3sin 2x—sin 6x
S = dx
8 4

1 1(¢ 3 1
=>1= 3—2f (3sin 2x — sin 6x)dx =—{—§cos 2x+gcos 6x} +C

32
1
30. (b) Let] = f mdx
4
>1= mdx >1=] t:f;/zxx dx [Dividing numerator and denominator by cos* x |

1+ tan? x
] = f ¥
tan3/2 x
Putting tan x = t = sec? xdx = dt

sec? xdx

1+¢t2 —2  3/2
I = —dt=>1= t_3/2+t1/2 dt =—+—+C
2 2
=— +=(tan )32+ C
Vtan x 3( )
31. (b)
sin x _ sin (x—a+a)
32.(0) f sin (x—a) dx = sin (x—a) dx
sin (x — a)cos a + cos (x — a)sin «
= dx

sin (x — a)



= [ {cos a + sin acot (x — a)}dx

= (cos a)x + (sin a)log sin (x—a) + C
33.(b)

~A=cos a,B =sin «a

341/3
34.(b) [ ) _gx = [ 13- 1)1/3 dx

X4
=_?1ft1/3dt [ Puttingxlz—1=t:;—fdx=dt]
—1 3 =31 \*°
S, . —(— - 1) c
2 a3 T8\ +
eZX_e—ZX

35.(c) | o xdx
lete®™* +e X =t

:Zezx—Ze‘2x=£:odx=—dt
dx 2(e?x —e=2x)
er _ e—2x er _ e—2x dt
YL G
er_|_e 2x t Z[er_e Zx]
—1f 1dt—1l t+C—11 le?* +e |+ C
=3 : —20g|| —Zoge e

36. (a)fi ;—zdx =g(x)+c

Put x = cos 2t
dx = —2sin 2t.dt

1
= tan t(—4sin t t)dt
fcos o7 an t(—4sin tcos t)
=J

1 _ 1 —cos 2t
(—4sin? t)dt = =2 —————dt
= —Eln |sec 2t +tan 2t|+ 2t + ¢
=In |sec 2t —tan 2t| + 2t + ¢
1 —sin 2t
———|+cosT" x+c
cos 2t

1-V1-x2 _
+ cos™ !

cos 2t cos 2t

1

Let g(x) = In x + ¢ (say)

X
~g(1)=0=>c=0

1-V1-x2 1
X

+cos " x

Now g(x) = In

1 T
g(z) =1In |2 — V3| +§
After checking options we get

B)-n 2
—_ = |n —_
72 V3+1| 3

37.(b) Letsec x =t = tan n - sec xdx = dt

1
1=/ mdtzlog |t+\/t2+(2)2|+c

T




= log |secx+\/sec2 X+ |+c

1
38. (a)I—f - (Z)de Let x? =t=xdx =-dt
f dt 1 | ‘1+t+
= = :—)(— —_—
1—t2 2728 1™ "
1 1+ x?
=Zlog T2 +c

39. (b) Putx — a = t? = dx = 2tdt

t
=2
f VEE(B —a—t?)

dt _ t
=2f = 2sin™!
VB —a)—t? B—a
= 2sin~! x—a+C
= e
40.(c)Let1=

I = + I, + C(say ), where

11:

Puttingx* — 9 = tinI; = 4x3dx = dt, we get

I —1f1dt—1l t —11 |x* — 9|

I, =fx—4_9dx=f—(x2)2_32dx

Putting x? = t = 2xdx = dt, we get

1—1f dt _1 1 1 t—3_11 x?>—13

270 23272 2x3 %8 £+3 12 %% [x2+3

Hence,1=110g|x4—9|+ilo = |+C

4 1 12 +3
41. (C) Letlzfmdxﬁhen,
1
= dx
J—{x? — 8x — 9}
1

dx

J—{x? — 8x + 16 — 25}

1
- fJ—{(x—4)2—52} * f,/52—(x—4)2 *
=sint (50) +c

5 COoSsS X
42.(c)Letl = [ ©

0 (1+C052 x)(e€OS X 4¢—COS X)

Applying identity fa f(x)dx = fa f(a+b—x)dx

sin x

dx



- e %S *sin x
1=/

d
0 (1 + COSZ x)(e—cos X 4 pcos x) X
Add equations (i) and (ii), we get
x Sin x
2l = —_—
fo 1+ cos? x x
On putting cos x = t, we get

21=2) ——
fO 14t

43.(a) Putx = z°® = dx = 6z°dz
x +Vx2 + x (z6 + z* + 2)6z%dz

J x(1+ 3Vx) de=J .z8(1 + z2)
1) dz

S+ 722 +1 1
— — 3
6f o dz 6f (Z +22+

3 3
= §Z4 +6tan~' z+C = Ex2/3 + 6tan”t x/° +C
1
4. () I = f 1+3sin2 x+8cos? x
Dividing the numerator and denominator by cos? x, we get
=] sec? x
~ 7 sec? x + 3tan? x + 8

=] sec? x dx = [

=]/ = X =
1+ tan? x + 3tan? x + 8

Putting tan x = t = sec? xdx = dt, we get

1_j dt _1J dt _1>< 1t ‘1(t>+C

) mry9-a) w+@p2er 47320 32
1 2t 1 2tan x

= [=—tan! <—>+C=—tan‘1( 3 )+C

= (tan"! )} = -
= (tan )o 4

dx

sec? x
—dx
4tan? x + 9

, 6 3 6
_ 1+1/x d(x 1/x)
45.(b) I = f xz+1+1/x2 - f (x—1/x)2+3
1 tan-1 x—1/x +C
= —tan
V3 V3

=Lt <(x _1)> +C
B\

2asin 6 - cos 0

46. (a) Let x = asin? 6
then dx = 2asin Ocos 6d6

I=

Vasin? 6 - acos? 6
=2f dg =20 +c¢

= 2sin"! ({/x/a) + ¢

47. (b) After dividing by cos? x to numerator and denominator of integration



= f sec? xdx
N 4tan? x + 4tan x + 5

sec? xdx 1
=f (2tanx+1)2+4=ﬁ
48.(a)Let6x+7=)l;—x(x—5)(x—4)+u
i.e. 6x +7 = A(2x — 9) + u which
givesA =3 and u = 34
6x + 7 dx = 3(2x—9)+ 34

JE—5x -4 X x2 — 9x + 20

t ‘1(
an 2

1 dx
=3/ (2x —9)(x? — 9x + 20) "2dx + 34[
. Vx2 —9x + 20
x% —9x + 20)z*? dx
=3f( - ) +34f
—3*1 x2—9x+%—i

dx
= 64/x2 —9x + 20 + 34
= 64/x%2—9x + 20

vasiog {[x— 2+ |(x-2) - (2) |t+c
B T2\ T2 2
= 6VxZ — 9x + 20 + 34log |x+VxZ —9x+ 20 — 2| + C = A= 6,B = 34.

dx x2dx
49. (b) I = f xVi-x3 f x3V1-x3
Put1 —x3 = t? = —3x%dx = 2tdt

2tan x + 1

)+c

N ZJ tdt _zj dt 21 qe=1
~73)] -t 3) v-132" |+

L) —‘1_X3_1l+c L p=1
= —In .'.a:—' = —
3 [Vi-x3+1 3
_ Vx
50.(b)Wehave,I—f—mdx
X
1=/ Vx de
3/2y2 _ (3
J@m(=)
3
Put,xz =t

3 1 2
:Exadx = dt = xdx = §dt



ai) —t2
3
2 NEL 2 %
= —sin — |+ C =3sin —+C
3 az 3 a
S1.(0)1 = [ Jondx = [ [Toximdx = | g dx
I=f —2 _ax—[—X_4
5= ——dx — [ ———dx
a? —x? a? — x?
[=af — d+f X
=>l=af] ———dx
Vva?z — x? Va —X2

Putting a® — x? = t, and —2xdx = dt, we get
x\ 1 .dt xy 1 /t1/?
| = asin™! (—) — = asin™! (—) + = < ) +C

27 a 1/2
= [ = asin™? (E)+\/E+C=asin‘1 (E)+\/a2—x2+C
.. dx =1 E
52.(a).f\/—m—sm ~+c
But it is given that
[ de X
—,—az_xz = Sin §+C
sa=3

2
53.(b) [ = 2 [x?+2dx=2f x2+(3) dxzf\/4x2+9+§1og/2x+\/4x2+9/+c

54. (a)I—f\/ (x? —7x+10)dx—f\/ x—é) dx=i(2x—7)x/m+§sin—l (2x3—7)+

55. (c) JVxZ=8x+7dx = [ /(x — 4)% — (3)2dx

56. (b)
Now apply formula of f Vx2% —a?dx.
57. (a) f mdx
x A Bx+C
Let (x—1)(x2%2+4) T x—1 + x2+4

orx=Ax*+4)+ (Bx+ C)(x — 1)
SoIving, we obtain

A—— B———andC—i
Subst|tut|ng the values ofA B, and C in equation (i), we obtain
x 1 —%x +§
(x—l)(x2+4) 5(x—1)+ x? +4
1 (x—4)

5(x— 1) 5(x2+4)



or ——f—d ——f 2+4
1 1 1 2x 4

=g/ ydx -5/ z+4dx+§fxz+4

1 1 4 1 X
= —log |x—1|——log(x +4)+=-X=tan"! =+ C

dx

5 5 2 2
et P+ 0+ s ()6
_Soglxll 100gAx ) Aan 5

_ A A 3

58. (b) Let (x—1)(x+2)(2x+3)_x—1+X+2 2x+3
A = =142 = : =
YT @+2)(@21+3) 15777 (—2-1(-22+3) 3
L 1 1 4
377 3 3 -5 %

G
_ X
Now I = [ (—1)(x+2)(2x+3)
—f[ LI * Ja
= 5e-D 3@+ 5@+l
1 2
= 7glog [x = 1| +3log |x +2| —clog [2x + 3| + C

59. (d) We have,
3x+1 -5 B
(X—B)(X—S)_x—3+x—5
3x+1=-5(x-5)+Bx—-3)
Putx =5
35)+1=B(5-3)
16 =2BorB =28
A B c

1
60. (c) Let (-Dx+1)2  x-1 + (x+1) | (x+1)2

Comparing both sides we get A = i,B = —%and C = —%

I 1f 1 q 1f 1 q 1f 1 q
== —dx- ) —dx—=) ———=dx
4" x—1 4" x+1 2° (x+1)?
61. (a) Here since the highest powers of x in numerator and denominator are equal and coefficients of x? are
x%+1 A B
also equal, therefore [ Do = 1+ =t
On solvingwe get A = —2,B =5
x%+1 2 5
Thus) ees = -t

The above method is used to obtain the value of constant corresponding to non-repeated linear factor in the
denominator.

=x—210g(x—1)+510g(x—2)+C

—x+logl( l+C

1

62. (d) We have, I = f (sin x+4)(sin x—1)




1 _ (sinx+4)—(sinx—1)

G (sin x+ 4)(sin X — 1)
1

cef e dr [

sin x — . sin x + 4
1 sec? >
=— dx
5 2tan 92—6—1—tz:1n2 g

2z
1 sec” =

57 2tan §+ 4 + 4tan? g
Put, tan ’2—‘= t

dx

x
= sec? de = 2dt

1—1f 2dt 1] 2dt
~5 2t—1—-t2 5 [2t + 4(1 + t2)]

f dt 1 dt
t2—-2t+1 10 t2+1t+1

4

2
-5 (t— 1)2 10[ (\/ﬁ)z

2 1 2 1 <4t+1>

- —————tan
5 t—1 515 V15

2 1 2 ) 4tan§+1
== - tan™! | —=—]+C
5tan§—1 5v15 V15

1
[=A———+Btan ! [f(x)] + C

(tan 2— 1)

From egs. (i) and (ii), we get
4tan = + 1

2 -2
A==B=——,f(x)=—2%2—
5 5vV15 A V15
63.(a) Let ] = [ — <X

cos x(1+1cos x) .
—COS X -
Let cos x = y= cos x(1+cos x) - y(1+yy)
1y _ A, B
y(A+y) ¥y 1+y
=>1—-y=A(1+y)+By
Puty =0in (i), weget A = 1.
Puty =—1in (i), weget B = —2

Substituting the values of A and B in (i), we obtain




1-y 1 2

y(l+y) y 1+y
1—cos x _ 1 2

cos x(1+cos x)  cos x 14 cos x

1—cos x 1
I=J. dx =f dx
cos x(1 + cos x) COS X

1
= I=J. secxdx—f mdx
=f sec xdx —f sec? (x/2)dx
= [ =log |sec x +tan x| — 2tan (x/2) + C
64.
(d)

3x+4 3x+4
x3-2x—-4 (x—2)(x2+2x+2)

A Bx+C

_.l_
X—2 x?>4+2x+2
= 3x+4=A*+2x+2)+ Bx+0O)(x—2)

A+B=0
2A—-2B+C=3
2A—-2C =4
>A=1B=C=-1
. 3x+ 4 2x + 2
"fx3—2x—4 - X2+ 2x + 2

1
= log, |X—2|—Elog|x2+2x+2|+C
:>k=—%andf(x)= |x2 + 2x + 2|

X 1

3_
65. (b) We have,x3—1 =1-14
xX°+x

x | x2+1 x2+1
[Partial fraction]

J.x -1

Ty dx—x—logx+§log(1+xz)—tan lx+cC

66. (d)
67. (a) We have, I = [ 1-tan™! vxdx
Using by parts,

I=tan™' Vx.(x) — [
=xtan ! Vx - - ————

1
X —— X xdx

1
1+ 2\/5

(1+ x)Z\/_

1 B 1+x B 1
= xtan™ Vx f<(1+x)2\/§ (1+x)2\/§)dx

dx dx
= xtan~! vx — +
J 24/x J 2vx(1 + x)
=xtan ! Vx —Vx +tan ! Vx 4+ C
=(x+Dtan"! Vx—+/x+C

[~y = cos x]

-J

2

1+ cos x



68. (b)

5 (1+sin x) _ x[1 2 X x
69.(c) [ e (Trcos 1) dx=[e [2 sec” ~+tan 2] dx

1 , X X
=—f e*sec de+f e*tan —dx

2 2
X
= e*tan 5 +C
But/ = e*f(x) + C (given)
X
o f =t —
(x) = tan >
70.
x ((1—sin x _ x [1—sin x
(b) f € (1—cos x) dx = f € (Zsin2 ;) dx
_ f X(l , X " X)d
= J %5 cosec” - —cot - Jdx
= lf e*cosec? = dx — e¥cot = — lf e*cosec? dx + C
2 x 2 2 2 2
= —e*cot 5 +C
71.(b) Letsin™! x =0 = x = sin 6
= dx = cos 6d6

do
~ 1= [6cos 6d8 = 6 cos 0dO + [ (Ef cos 9d9) ae

= @sin 6 + [ sin 8d6 = Bsin 6 — cos O + ¢
=xsin! x — V1 —x2 +c.

72.(b) Letsin"! x =t = \/;_de = dtand x = sint

dt
~ 1= +sin tdt = tJ sin tdt — [ (&fsm tdt)dt
= —tcos t+ [ cos tdt = 0 —tcos t+sin t+ ¢

=x—+1-—x2%sin"! x+¢
73.(a) I = [ xe*dx = x[ eXdx — [ (%fexdx) dx
=xeX — [ e¥dx = xe* —eX + ¢
74.(b)I=fl-logxdx=logxf1dx—f(
dx

dl

ZixfldX)dx=xlogx—fldx=x10gx_x+c

. 3 — .
(b) [ xsin xsec® xdx = [ xsin X~

= f xtan x - sec? xdx

Now put tan x = t = sec? xdx = dt and x = tan™! ¢, then it reduces to

2
j tan~! t - tdt = t—tan_l t—lt+ltan_1 t
2 2 2

x(sec? x—1) 1 1 1 X
=————— — — —tan x+—x=§[xsec x —tan x| + c.

2 2 2
76. (c) Let I = [ xsec? xdx
d
=1 =x[sec? xdx — [ [§(x)fsec2 x| dx



= | = xtan x — [ tan xdx
= | = xtan x — (—log cos x) + ¢
where ' ¢ ' is a constant of integration.
= | = xtan x +log cos x+ ¢
77. (c) Let the given integration be

I= f e*(1 + tan? x + tan x)dx
== f e*(sec? x + tan x)dx

=f e*tan xdx+f e*sec? xdx

d
= tan xj exdx—j (—tan xj ex>dx
dx

+ e*sec? xdx

=tan x - e* — [ sec? xe*dx + [ e*sec? xdx
= tan xe* + ¢

78. (b) Let I3 = [ xe™dx = %xseax _ 312

1 311 2
— _(x3eax) __[_xzeax __11]
a alLa a

1 3,ax 3 2,ax 611 ax 1
=—x"e™ ——x“e +—2[—xe ——Io]
a a a’la a
1 3 6 6
:_x3€ax__2xzeax+_3xeax__3f e dx
a a a a
[ Iy =j xoea"dx=J eaxdx]
1, 5 6
=-—xe" ——=x%e™ +Zxe” ——e¥ +c
a a a a
= Eeax[a3x3 —3a%x? + 6ax —6] +c
79.(c)I = stin x - cos x - log cos xdx
putlog cos x=t «~ — "X dx = dt
COos X
. COS X
I = 2sin x - cos x -t — dt
—sin x

= —2f cos? x - tdt = =2 t?tdt
1

= —e?t + EeZt +C

1 1
e?t (E_ t) + k = cos? x{z—log cos x}+ C

80.(b)Here,a=1,b=2,f(x) =x>b—a=1=nh

[ 2x2dx = limy o P23 f (a + Th)

= limy_o[R{12+ (1 + K)? + (1 + 2R)?> + -+ (1 + (n — 1)h)?}]



— 1 (12412 + ntimes ) + h?2(12 + 22 + --- ..
= Mo [h[ +(n—1)*4+2h(1+2+ -+ (n— 1))}]
(n—Dn2n-1) T oh (n—1Dn

(nh —h)nh(2nh —h) 2(hn)(nh —h)
- }
6 2
(asn—-o00,h - 0)
t,

= lim;,_,, {nh +

=1+;+1=
81. (c) We kniow th

w3

Q

4 1 4 1

S i
-];) x2+2x+3 0
(x+1)

2 4 (\/7)2
4
= Ilog

|
= [log |x +1+x?+2x+ 3”2
=log (5 + V16 + 8 + 3) — log (1 + V3)
= log (5 + 3V3) — log (1 + V3)

_ <5+3\/§>
BT+ 3

Vs Vs
_ [ 7 sin(2n+1)x—sin (2n-1)x __ [ 7 2cos 2nxsin x
82. (a) We have An+1 - An = fOZ oin x dx = fOZ T enx

x+1+\/(x+1)2+(\/§)2

dx = 2[ 2cos 2nmdx = 0

. Z sin? (n+1)x—sin? nx
Again B, — B, = fOZ

sin? x

dx
n
2

sin (2n + 1)xsin x
= i02 X = An+1
0 sin“ x

83. (d) Given f'(x) = f(x) = ’;'((xx)) =1
Integrating; log f(x) = x + ¢ = f(x) = e**¢

fO)=1> f(x) =e*
j f(x)g(x)dx =J e*(x? —e¥)dx
0 0

1 1
=f xzexdx—f e?*dx
0 0
1
= [x*e*]o = 2[xe™ —e*]5 — 5 [e*]o

e? 1 e? 3
=e—[7—il—2[e—e+1]:e—?—§
84. (c) f'(x) =x(x2 = 3x+2) =x(x— 1)(x—2)



F(x) decrease in [1,2] and increases in [2,3] -~ Minimum of f(x) = f(2) and Maximum of f(x) =
Max {f(1),f(3)}
N _ [t _ 3 ) A 2_1
ow f(x) = [T t°+t ]1 =T X +x"—-
«f(1) = 0,f(2) = —and f(3) = 2
~ Range of f(x) = [—i, 2]
85. (a) f()7r/4s<ac2 fsin 6dO = f:/4sec ftan 6d6

= [sec 0]7/* =v2 - 1.
k dx =fk\/§—\/m

0 T dx

1 2 k
=_E_§[ 3/2—(X+k)3/2]0
— _%[ks/z _ (21()3/2 + k3/2]

= —§k1/2[z —2V2] = gkl/z(\/i— 1)

So,VZ—1=2k"2(V2-1) > k==

16
1/2 d
86. (a)LetI=f1/4 ﬁ
12 dx
=
= _Z4x—x?
4
1/2 dx
zl:fl/él- — —
1 -3
x — 1/2\1"?
=>1= [sin"1 ( 1/2/ )] = [sin™! (2x — 1)]|1ﬁ

1/4
1
=>I=sin"1(1-1)—sin"?! (2 f—— 1)
! 1
T
_ _ - _1 _ - — . _1 - — . _1 . _
=1=0--sin ( 2) sin (2> sin (sm 6)

I vis
=>]=—
6

87.(a) Let] = flzex E— i] dx

xZ
Consider [ e* E—xiz] dx = fex-idx—f z—zdx

We know [ e*(f(x) + f'(x))dx = e*f(x)



| 1 72
sz ex[———z]dxz[—ex]
1 X X x 1

=%ez—%e1=e[§—1]

88. (a) Letlzflxzexdx
—xzf exdx—f [—(xz)fex]dx
=1 =[x%-eX 0—f02x-exdx
=1.et —Zfolxexdx = e—Z[xfolexdx—folexdx]
=e—2[xe*—eX]j=e—2[e—e—(0—-1)]=e—-2
3 (tan—1 = -1 X241
89.(a) [, (tan s . )dx
1 -1
—f (tan Tt o
[As tan~?! x+cot1x—z]
f—sm nx-sin? (n—1)x dx

3T
x2+1)dx_f1 de—n

90.(c)a, —ap_1 = —
f T sin {nx + (n — Dx}sin {nx — (n — 1)x}
B , sin x dx
T sin (2nx — x)sin x z
= f ( ) dx = fOZ sin (2n — 1)xdx

sin x
T T
B [cos(Zn—l)x]Z_ cos(Zn—1)7 cos0| 1
B 2n—1 1, 2n—1 2n—1| 2n-1
1 1 1
-'-az_al=§,a3_az=E,a4_ag=; ........... etc.
— Q4,03 — az, aAg — Az ... form an H.P.

1 o (x2+b?)—(x?+a?)
91. (C) fo (X2+32)(X2+b2) ~ b2-a? fo (x2+a2)(x2+b2)

f [xz+a2 x2+b2]dx
_ 1 [1t 4 X 1t _1]
“r—azla ™ ™ b
1 T

“p2—a? [Za 2b 2ab(a + b)

92.(b) Let I = f \/tan x + cot xdx
n/2 Sin x + cos x

=, ——dx
Vsin xcos x

272 V2(sin x + cos x)

B f Vsin 2x

B fn—/z V2(sin x + cos x)
0 1= (sin x — cos x)2
Put,sin x —cos x =t
= (cos x + sin x)dx = dt

X




—f_lVWdt—\/_sm_1 t| \/§E+§]=n\/§

du T

93.(c) [, log 2 GioTyE = &
Pute — 1 = t? = e%*du = 2tdt
f Vex—l 2t t _ VA
1 1+t2 6
T T

T
= 2(tan™! ¢t -1 __ stan l1VeXx—1-—=—=—
(tan™" t), 6 an e 1-12

—1=tan§=>\/exi—=\/§zex=4
94. (d) Let ] = fon/z sin xsin 2xdx = ZI:/zsinz xcos xdx
Putt—sinx:dt—cos xdx
2

Nowl_zf t2dt == [3]0—5

95. (b) Let I = fo Vcos Osin® 6d6 Putt = cos 6 = dt = —sin 8d0, then
0 1
] = _f t1/2(1 _ tZ)dt — f (t1/2 _ t5/2)dt
1 0

1
I = [Et3/2 _Etm] -2
3 7 o 21
e3 Int
96. (d) f(e*) = [, lnlz)lm
In t

HOESN CEOED

Lett=1=>x=%

-1
dt =?dx

1 —Iln x 1
=i (n 10) (1+2) <_ _) -

ot _ fi In x
(a)_ln 1071 x(x+ 1) X

1 e3  Int

-3\ —
= fle )_ln 10f1 t(t+1)dt

Add equation (i) and (ii)
f(e3) + f(e™3)

_( 1 )e3 In t 1+1]dt
~\In 10/, (1+%) t

_( 1 )31ntdt
- 1n101 t

Let In t=r;%=dr

1 .3 1y (r2\[°
_1n10f0rdr_(1n10><7)0_

97. (b) Now we are given that the integral

( 1 )9_ 9
log 10/2 ~ 2log, 10



X
n dx n seczg-dx
=12 = (2
0 3 4+ 2sin x + cos x 0

2tan? g + 4tan g + 4
Puttan = = t = —sec? (5) dx = dt
.

Now [ = fO m
98. (a) Given integral is

I= [, [2x —|3x2 — 3x — 2x + 2| + 1]dx

I=[,[2x—|B3x—2)(x - D[ldx + [, 1dx

when x < % then (3x? — 5x — 12) < 0 in second integral.

=tan"! (x + 1)|§ = tan™! 2 —%

I = fog[(Zx — (3x2 = 5x +2))]dx + fgl (2x + (3x* =5x +2))dx + 1

I=[3[-3x2+ 7x — 2]dx + [z (3x% — 3x + 2)dx + 1
3
y=-3x>+7x—-2

1 2
[§ (=2)dx + [ 3 (=Ddx+ [{ 0dx + [ 1. dx
3

=2 (1 )+2 = +1
=2a-(gma)tz-pf=ra-ftg
y =3x? —3x+2

y=3x—3x+2



Y

Pl PEESSESSDERE0S0SDD S

S

Whenxe(§,1)3x2—3x+2e(§ ) [3x% —3x+2] = 1

Therefore, fgl [3x%2 —3x+2]dx =1 (1 — _) -1
3

3
HenceI=(§—(a+B))+()+1
=E_<7—\/ﬁ 7—\/1_3>

wlr

3 6 ' 6
—2 37++V13 37 +13 -4
—+ —
3 6 6
99. (a) f(x) = e* - [5 LR at
xf() f'(x)
flx)=e*-[; of e —

—[2x—1)-e*+ (x®2—x+1)-e*]

N wfoxfe—(:)dt=x2+x
Differentiate on both sides w.r.t. ' x '.

f(X)

=2x+1

:f(x)—(2x+1) ex
Now f'(x) = 0 = x = —=
f(X)=2x+1)-e¥—=2e*+C
-~ f(0) = -1
—-1=1-24+C
=>C=0
Now f(x) = e*(2x — 1)

N

100. (a) Given that I,(x) = fo (tzi—ts)n




Applying integral by parts

t X X
| | _ _ 2 —n-1_ 942
L,(x) = [(tz n 5)"]0 fo n(t* +5) 2t
I = ad +2 f t
n(x) - (xz + 5)" n 0 (t2 + 5)n+1
x(t?+5) -5
2 fO t2 + 5)n+1

+ 2nl,(x) — 10nl, 11 (x)

dt

L(x) =

X
[h(x) = GZ15m
10n L 1(x) + (1 —2n)l,(x) =
d(ls) 1
ls dx = (x245)0
Putn = 5in (i) we get
101. (c) Consider 5015 — 915 = I
Let f(x) = 8sin x — sin 2x = f'(x) = 8cos x — 2cos 2x
= f'(x) = —8sin x + 4sin 2x = —8sin x(1 — cos x)

(0 < 0x € (3.2)
4’3
f'(x) is I function

(2 +5)" +5)n

x
(x2+5)n

£ (g) <fx) <d (%)

8
5<f@ <7

5< f'(x) < 4V2
5x < f(x) < 4V2x

LZ35<] @<Jn/34\/§

/4

/3 8sin x — sin 2x /3
J 5<j <J 42

/4 x /4

or5<%<4\/§

71'/3 /3
71'/4 < f 4‘\/_]71'/4

5n << V2r
12 3
[x]

102. (b) lim,_,_y+asin () + [2 - x] = —a + 2
lim,_,_;-asin <TL'[;C—]) +[2—-x]=0+3=0
lim,_,_; g(x) exist when a = —1 Now,
4 1 2 3
Jo g()dx = [ g(x)dx + [ g(x)dx + [, g(x)dx
4
+f3 g(x)dx
1 2 3 4
= [, 0+ Ddx+ [ (=14 0)dx+ [, (0 — Ddx + [, (1 — 2)dx



=1-1-1-1=-2
103. (a) We have,
/2 CoS X

1=/,

3 dx
X . X

(cos -+ sin —)
2 2

X . X X . X
m/2 cos S— sin? > m/2  cos ~—sin
=.f dx =f de
0 0 (

X . X X . X
(cos -+ sin —) Cos — + sin —)
2 2 2 2

2

w

Let cos g + sin g = t. Then,

1 N X _
5 (—sm 3 + cos E) dx = dt
:>(cos ;— sin ;) dx = 2dt

AIso,x=0:>t=1andx=g:>t=\/§

t t?
V2
1 1
o e e
el NG ( )
104. () I = flloogg \/f/zezxsecz Gez") dx

Pute?* =t = 2e¥¥dx = dt

— — p2log m/2 — Llogm/2 _ &
When x =log /mt/2,t = e e >
When x = log v, t = 2108 VT =

'1_jn1 2<1t)dt—1 1[t t]”
T e 2%%¢ 3 2 I3,

2 3
T T 3 1
:E[tan g—tan 6] _E[\/g—ﬁ :\/§
105. (a) We have, I = [ 5+4C105 -
1
=f, —dx
1-tan2=
5+ 4 (—i)
1+tan25
j‘" 1 + tan? g
= dx
X X
) xo (1+tan2 5)+4(1—tan2 E)
1+ tan? = sec? =
T 2 T 2
= —Zdx = — = _dx
O9+tan2’2—c f09+tan2§

Lettan§=t=>%sec2 gdx=dt
Also,x=0=>t=0andx=mr>t=o

o dt
1=/ 9 +1t2



= 2fO 32 + tZ
I z[t - 2[t -1 tan™! 0]
=3 = ==z oo —
z|tan " 3 LT3 an an
2/ /4
_56_0)_5
106. (c)Given F(x) =f(x)+ f G),where

_.[‘xlog tdt
=] T4

CF@ = F(@)+f (1)

:F(e)_f jl/e log t 1t
T+ , 1+t
Now for solving, I = fll/e li_‘c’;ttdt

sPUts=z= —Sdt=dz=dt=-2

andlimitfort =1=>z=1andfort=1/e=>z=¢
1
.I_jelog (;)< dZ)_fe(logl—logz)-Z( dz)
R 1+§ z2) ), z+1 z?2
je log z dz ¢ log z
[ - [ e
, (@+1) z 1 z(z+1)

1_fe log t it
), te+ 1)

Equation (i) becomes: F(e) = [ log t 3¢ + [ logt 1t

1 1+¢ 1 t(1+40)
_fet-logt+logt _fe(logt)(t+1)
71 1+t 71 (140
lo t
= F(e) = J, =
Letlog t = x

1
?dt = dx
[forlimitt =1,x =0andt =¢,x =loge=1]

1 x2]' 1
~ F(e) = fo xdx F(e)= l;] = F(e) = 5
0

107. (a)
108. (@) Put x = tan 8 = dx = sec? 6d6
Alsoasx =0,0 =0andx =1,0 =%

Therefore, foltaln‘1 xdx = f:/495ec2 0do

T T 1
=——1 2=———=log 2.
2 og\/_ 2 2og



109. (d) Given function is

x4 x| 4
[0 =t ™
Apply property
b b a a
J, f(x)dx = J fla+b—x)dx.&[_ f(x)dx =2[ f(x)dx
2 |x° + x|
=1 e ™
2 |x3 +«f
=l ™
Add (i) & (ii)
212 |23 + x| N |—x3 — x| i
o \(eX¥l+1) " (e=*I-*1+1)
jz |3 + x| |—x3 — x|
= —— dx
o \(eXIXl + 1) (e7*I=x1 + 1)
_j‘z |23 + x| |3 + x| y
A (ex|x| + 1) (e‘x|x| + 1)
2 ( x3+x x3+x )
= j 5 5 dx
0 (ex + 1) (e‘x + 1)
B J‘Z x3 + x
0 \14e* 4+ 0::;”) X = foz (x3 + x)dx
[_ | -4+2=6
110. (b) Given slope of the tangent to a curve y = f(x) at (x,y) be given by
d
d_icl = 2tan xcos x — 2tan x -y
dy ,
= Tx + (2tan x)y = 2sin x

. . 1
Now integrating factor = e/ 2tan xdx — _—__
Cos” X

solution is given by

1 2si
y( ):f smxdx

cos? x cos? x

2
= ysec” x =
Y cos X
=y = 2cos x + Ccos? x
** curve passes through G, 0)

~ from eqgn. (i)
C
0=V2+-=C=-2V2

Now f(x) = 2cos x — 2v/2cos? x is required curve



/2 /2 /2
Jo Tydx=2[,""cos xdx—Z\/EfO cos? xdx

sin Zx]"/2
0

— cin x|/ — X
= [2sin x], 2V2 [2 + 2

= 2 — Zis required answer
= 7z q

111. (c) We are given that
f(xX)+f(x+k)=nvx €R
or=>f(x+k)+f(x+2k)=n
=>f(x+2k)+f(x+3k)=n
Now from (i)
fx+k)=n—f(x)
Now from eq (ii)
n—fx)+f(x+2k)=n
= f(x)=f(x+2k) Vx€eR
= f(x) is periodic with period 2k

o= Feodx = 2nf 2 F0)dx

L=J 2 feodx =2 f(x)dx
we are given that
f)+fx+k)=n
> [EFeodx + [ L Flx+ k)dx = nk
> [ X Feodx + [ 2 Fodx = nk
> [ 2 f(x)dx = nk
= I, = 2n%k, I, = 2nk
= I, + nl, = 4n’k
112. (b) We are given that
glx) = fxn/4 (f'(t)sec t + tan tsec tf(t))dt
= g(x) = f:/4d(f(t) -sec t) = f(t)sec t|™*
/s Vs
=g(x) = f(—) sec —— f(x) - sec x

4 4
=>9g(x)=2—-f(x)secx=2-— ((i)(sxzc)

Now limx_)(g)—g(x) =2- limx_)(g)- (M> [% form |

Cos x

By L'Hopital Rule
"(x
PR i O
x—’(g) (—sin x)
rG_. 1
=24+—%=2+-=3
sin Z 1

113. (c) Given integral is fol [-8x2 + 6x — 1]dx, Take f(x) = 0,
11
Then,x =-,=
4’2
Putx = 1in f(x) theny = —3.



Now, find the values of x for the valuesof y = —1& — 2

3+\/_
_f1/4—1d +1Y

® 0dx +f 3/4

—ldx+ /.2 —2dx+f31+m—3dx
8

1/4 1/2
3+\/_

3/4 - 3[X];+\/ﬁ
8

= —[xlg"* + 0 — [x]33 + —2[x], 3

Apply the limit,

B (1 0) (3 1) ) 34+vV17 3 21 3++17
4 4 2 8 4 8
1 1 —6—2\/ﬁ+3 , 9 +3V17

T2 2" 8 27°T T3
V17 — 13
I
114, (c) [ 4 V2xdx — [ 1= (x — D)2dx

f<1——>dy [T —y2dy +1+1

8
§—2f01,/1—y2dy——+1— [T =y2dy +1
zl:l—folwll—yzdy

= 1=/, (1-J1=32)dy

EXERCISE - 2

1. (a) Suppose
cos 2x — cos 260

1=/ dx

cos x — cos 6
(2cos? x —1) — (2cos? 8 — 1)

= dx

cos x —cos 6
(cos x + cos 6)(cos x — cos 0)
=2 dx
(cos x —cos 0)
= 2/ (cos x + cos 6)dx
= 2(sin x + xcos 8) + C

2. (c) Suppose,




3.

dx
I= f sin (x — a)sin (x — b)
_ sin (b —a)
" sin (b — a)f sin (x — a)sin (x — b) x
sin [(x —a) — (x — b)]
~ sin (b —a) f sin (x — a)sin (x — b)
sin (x — a)cos (x — b) — cos (x — a)sin (x — b)
sin (b —a) f sin (x — a)sin (x — b)

dx

dx

1

= mf (cot (x — b) — cot (x — a))dx
1 - -

i —— b —a) (log |sin (x — b)| — log |sin n(x —a)|) + C

b 1 |sm(x—b)+c
= cosec (b — a)log (=)
9
(d) We have, I =f(4xfT)6 x

B x°dx dx
_-j- 12 (442 6 f 3(4 + 1 6
2 (44 2) (4+5)
Put4 + ==t = —dx = dt
X X
1 dt -1
1=——f —=— t~odt

2 te 2
1t 5+C— ! (4+ 1)_5+C
~ 2-5 10 x2
(C) Since, fm
1
= alog |1 + x?| + btan™! x +§log |lx +2|+C
Suppose
_ dx
T e+ 2)(x2 + 1)
1 A Bx+C
Let,

(x+2)(x2+1) =E x2+1
1=A*+1)+ (Bx+C)(x+2)
=>1=(A+B)x*+(2B+C)x+A+2C

So,A+B=0,A+2C=12B+C=0

>A=:,B=—zand(C ==

U'l)—‘

- - 5
Therefore, f = +2)(x2+1) fx+2dx f 2+1 dx
X+ f

=_fx+2 __f1+ 2 T2

—11 +2 log |1 + 2|+2t 1x+C
—50g|x | 0og X 5an




-1 2
Hence,a =—,b ==

10 53
X
5. (d) Suppose, I = [ ——dx
= z 1 - d
J G —x+1) (x+1) *
x3  x?
=g - Hx-loglx+1+C
X+sin x
6. (d)SUpposerl_chosx_
X sin nx
|=) ———dx+ ) ———d
f1+ sx” f12+_cosxzx 5
sin (x/2)cos (x
y Ly [ B0 G De0s /)

2cos2 (x/2) 2cos? (x/2)

= Efxsec (x/2)dx + [ tan (x/2)dx

= 1[than (x/2) — [ 2tan falx] + [ tan X dx
2 X 2 2

= x - tan > +C

3
7. (d) Suppose, I = [ ﬁdx
=a(1+x2)32 +bJ1+x2+C

NowI—f\/—dx—f\/T
Let 1 + x? = t?
So 2xdx = 2tdt

Therefore,
t(t?—-1) t3
I= ———dt=——t+C
t 3
1
=§(1+x2)3/2— 1+x2+C
Hence, a = %and b=-1

8. (a) Suppose,

/4 dx /4 dx
= R ——]
j_ﬂ/41+cos 2x j_nm 2cos? x

1 /4 /4
= —f sec? xdx = f sec? xdx
2 —-m/4 0

= [tan x], T =
[ f f)dx =2 jo F@dx it f(=x) = f(x)

9. (d)Suppose I = fn/zx/l — sin Zxdx
= f \/(cos x — sin x)?%dx + f \/(sm X — cos x)%dx




* cos x = sin xforx € [O

andsmx>cosxforx€[ ]

:[sinx+cosx]g/4+ cosx—smxn/4
(1 1) o+1+(o L4y )
22 2
=2(W2-1)

10. (b) Suppose, I = fO"/ZCOS xeSin X gy
Let sin x =t = cos xdx = dt
x—->0=>t-0

andx—>§:>t—>1

So I=foletdt=[et]},=e—1
11. (a) Suppose,
x+3 %y = (x+4)1
f( ey dx‘f(x+4)2
ex
f(x+4) f(x+4)2dx

e*dx

1 1
=Jer ((x+4)_(x+4)2)dx
+ C[f e*{f(x) + f'(x)}dx = e*f(x) + C]

(x + 4)
2x1245%9 _3+_6dX
12.(d) | ———=dx =) *—=>*—
f(x5+x3+1)3 f (1+L+L5)3

Dividing by x*° in numerator and denominator
Substitute 1 + iz + is =t
X X

-2 5 2 5
:(———)dx—dtz( +—>dx=—dt
x3  x® x3  x®
This gives,
2 .5
FERTL R e S
(1+i+i)3_ ¢ 2
x2 = x5
! C X +C
= + =
2 5 3 2
2(1+12+ ) 2(x>+x3+1)
31T 3_77.' d *
_ 4 X
13 (C)I_f:_[ 1+COSXI_f% 1—cos x

Adding (i) and (ii)

3m

EL ) 3n
21 = 71'4 —d = I = 71:4 2 d
fz sin2 X X f_ cosec” xadx

4
3 s
I = —(cot x)f’r}tf = — |cot —- — cot Z] =2



14.(c) I, = [tan™ xdx,n > 1 Letl =1, + I = [ (tan* x + tan® x)dx = [ tan* xsec? xdx Lettan x = t =

15

16.

17.

18.

sec? xdx = dt
5

t 1
.-.I=ft4dt=E+C=§tan5 x+C

. 1
= On comparing, we have a = E'b =0

sin? xcos? x

.(a)LetI=f dx

(sin5 x+cos3 xsin? x+sin3 xcos? x+cos> x)?2
f sin? xcos? x

dx

(sin? x + cos? x)(sin3 x + cos3 x)]?
f sin? xcos? x f tan? x - sec? x

X =
(sin® x + cos3? x)?

Now, put (1 +tan3 x) =t
= 3tan? xsec? xdx = dt

_lpde_1o o -1
~37t2 3t 3(1+tand x)

m/2 sin? x
(c) Let, I = f—n/z ﬁdx

Using, f:f(x)dx = f:f(a + b — x)dx, we get :

/2 gin? x
sz —dx
7T/21+2 x

Adding (i) and (ii), we get;
/2 /2
21 =f sin? xdx = 2] = 2 J sin? xdx
—-1/2 0
21 =2 X z I T
= = e = —
- 4 4
(b) I = [, |cos x|*dx

=2f On/z cos® xdx

2
= fon/z (3cos x + cos 3x)dx

"4

[+ cos 360 = 4cos® 6 — 3cos 6]

1 2 +sin 3x]"/2_1<3 1)_4

= |3sin x 3], T2 =3
(c, d ) Consider the given integral

[ - f 2sin (x2 — 1) — 2sin (x2 — 1)cos (x2 — 1)
B * |2sin (x? — 1) + 2sin (x? — 1)cos (x%2 — 1)

(+ sin 26 = 2sin fcos 6)
1—cos(x2—-1
$I=IXJ ( )d.x

1+ cos(x?—1)
=1 = fx|tan (%)ldx,

2_ 2
Nowleth1= t:;xdx =dt

d
(1 + tan3® x)? x

dx

(id)



19.

20.

21.

22.

~ 1= [|tan (t)|dt =1In |sec t| + C
or I=In |sec (xzz—_l)| +c= %ln |sec2 (x22_1)| +c

2 4
(a)I = [ secs x - cosecs dx

sec? xdx

=[] —

4 _

tan3 x

Puttan x = z
= sec? xdx = dz

4 75 -1
>I=[z3-dz=—<+C=>1=-3(tanx)3 +C

(5)
3
m/2  sin3 xdx

(b)Let ] = fO sinoic+cos x a
Use the property fo f(x)dx = fo fla—x)dx
nj2  cos® xdx

=1 = _—
fo sin x + cos x
Adding equations (i) and (ii), we get

/2 1
21 = j (1 _Zsin (2x)> dx
. 2

1[ +1 , ]"/2 Tl

>= — —_ = =

> X 4cos X . 2
cos xdx

(d) Let ] = f sin3 x(14sin® x)2/3

If sin x =t = f(x)(1 +sin® x)/* + ¢

then, cos xdx = dt

_j dt _J dt
t3(1+ t6)§ 1

1
1/sin® x + 1 5+
= — | — c
2 sin® x

1 1
= STy (1 +sin® x)s +¢

fx) = —%cosec2 xand1 =3

2 Af (g) =2
[from eqn. (i)]

sin x

(3) I = f cos3 x

1+tan3 x




tan x - sec?® x

=/ (tan x + 1)(1 + tan? x — tan x) dx
lettan x =t = sec® x - dx = dt
f t
(t+ D2 -t + 1)
A B(2t-1) C
et (t+1)(t2 —t+1)  t+1 | t2—t+1 | t2—t+1
SAE?—t+ 1) +BRt— D+ 1) +C(t+1) =t

>t2(A+2B)+t(-A+B+C)+A-B+C=t

~A+2B=0 Q)
—-A+B+C=1 (i)
A-B+C=0 (iii)
C ! A—B !
= — —_ g
2 2
Solving equations (i) and (iv), we get
B—lA— !
6’ 1_ 3
=1__f1_+t _f 1t+1 _f —t+1
=—§loge |(1 + tan x)|+€loge |tan? x—tanx+1|
1 2 (tanx—%)
+--—tan™! | ———2~
2 3 V3
2
1 1
= —§loge |(1+ tan x)| +gloge |tan? x — tan x + 1|
+1t _I(Ztanx—l)_l_c
3 3
1 11
a = 3’3_6”}/_'\/?
2y — _1 1 1y
So,18(a+ f +y?) = 18(—5+:+3) =3

23.
2[(tgin ™ %sin ™ (x —
(b) [fosm : dx + [ sin —~(x 1)dx]

= 172 [<_%(cos ?)): + ((x -1 (—%cos ?))j - f — zcos %dx

0+2+2+2 2( nx)]

T T WM sin 2/

24. (c) Given a = limp_,0 Y= %
2

= [l dx

x% +1
a=2tan"!|} = 2(tan"! (1) — tan"! (0))



_ o x T T

ATETYTY

1-cos x X
Take f(x) B \’ 1+cos x |tan 5|
Jiff. w.r.t. x
1 X 1 T V2
’ — T eppr2 = — —cor2 (Z) =
f') 5 sec? - o 5 sec (8) ‘ 51l

7 () =r (3)

25. (24) Given expression is
n2n+1)f, (1 - xM2"dx = 1177/, (1 — x™) 2"+ 1dx
[y (1= xm)2ndx 1177
fol(l — xn)2ntldy T n@2n+1)

LetI; = fol(l — x™)2"dx, I, = f01 (1 — x™)2n+1gy.
= 12 - (1 - Xn)2n+1 .
—

P o
x|-[(2x+1)(1=x")  (-nx""T)xdx
00 '

I, =-n(2n +1){I, - I}
(2n?+n+ 1)I, =n(2n + )],

n(2n+1) - n(2n+1) from (I) }
=2n24+n-1176 =0
2n? +49n —48n— 1176 = 0
(n—24)(2n+49)=0=7=>n = 24.

sin? x
26. (c) Since, I(x) = f

e -sin? x cos x

i 2 . 02 .
— ; dx — [ 5" * . sin xdx = cos x e" *sin 2xdx —

J ((—sin x)J esin® Xgip 2xdx) dx —J eSin* Xgin xdx

Let sin? x = t = sin 2xdx = dt

= cos x[ etdt + [ (sin x[ etdt)dx — [ sin xesin® xdyx

= cos xet + [ 5" *sin xdx — [ 5" ¥sin xdx
Since, I(0) =1 =C=0

I(TL’) 3 s 1 3
~I(=)=er cos —==ea
3

i 3 2
27.(b) Let I = [ o

0 (ex+1)(e*+2)(e*+3) dx




3.

1 1

0 -1 >
:6 2 2 d
Jo e+l ert2 ex+3)"F
w e* o e *dx o ex
=3 dx — 6 —+3 —d
o Tre=dx=6l0 55030 Tyge=®

=3[-In(1+e™)]g +3[In (1 + 2e7)]7
—[In (1 +3e™)]|7

2 32
= 3ln 2 — 3ln 3+ln4=3ln§+ln4=ln—

EXERCISE - 3 7

_ A2
(@) Letx +3 =Ad %+B
=A(—4—-2x)+B
On comparing we get A = —%andB =1

1
N —E(—4—2x)\/3—4x—x2dx+f\/3—4x—x2dx
1

= —Exg(B — 4x — x%)3/2 +f\/(\/7)2 — (x +2)%dx

1 x+2
=——(3—4x—x2)3/2+T\/3—4x—x2+

3
(b) We have
7 (x+2)+C
—sin
2 V7

f(0)= lim % [A-0@+x0)(1+x?) .. (1+x%")]

= lim ——[(1 - 2@+ ) (A + x4 . (1+ x2)]
= lim —— [(1—xH)(+x%) ... (1+x2")]

1 _ x2n+1 1
nl—r>£lo < 1—x > 1—x
Therefore f(x) = i

Let] = | %loge xdx = [ loge X 7

(a) We have,



x“—1

d

f x\/(x2+ax+1)(x2+,8x+1) g
1__

f (x+2+a)(x+2+8
X )

f d(x+§)

J(x+§)2+(a+ﬁ)(x+§)+aﬁ

= f ;dt,wheret=x+l
JtZ+(a+B)t+ap x
1
=/ dt

Jerety - (2
g (H#pj(m;ﬁ) T

a+
= log ’t+TB+\/t2+(a+,8)t+a,8|+Cl
=log{Nt+a+.t+ B} +C —log2
= 2log {Nt+a+t+ B} +C, —log 2
ViZ+ax+1+Jx2+px+1
= 2log +C

dx

Vx
4. (a)Lletx? =t = 2xdx =dt
1 dt t?+1)—(t?2 -1
A L @rn oy,
2 t4+11 t*+1
=1fl+t—2 _lfx—x
4 t2+i 2 8 4+1

1 et x*—1 1f x5—xd i
= ——tan —— [ [—=——)dx
42 V2x2 2° \x8+1
dx
5. (b) We havef W
_ dx _J dx
- (n-1)/n — n+1 -ny(n-1)/n
xz-x"‘1(1+i) x™ (1 4+ x™m)

xn

Putl+x"=t
dx

dt
. -n-1
S —NX dx = dt or === = ——then




J

Talm—i1+1

dx 1 dt _
x2(x" + 1)(-D/n - _;f t(-1/n — _Ef

£1/m-1+1

c=—tr"+c=—1+x ™"+

6. (b) g(x) = [, (t+2016)7(t +2014)"1°(t — 2016)°dtg’ (x) = (x + 2016)7 (x + 2014)11°(x — 2016)°
o N\ 7 N\ 4 \ r'd ~ ot

atx = —2016 is local max.
x = 2016 is local min.

8. (b) Letp(x) = (g(x))* — h(x)

(c) g

—-2014

—-2016

2016 14+ x2n+1 + 1/1 + x4—n+2

2016 q +x2n+1W
- f

2x2n+1

X
—-2016

2016 1_W 1 2016
- J

X+ = 1dx

2n+1
—2016 2x 2) 3016

1
= 0 +5[2016 + 2016] = 2016

S

B
= L f (a(x—a)(x—ﬁ)) e, (a(x—a)(x—ﬂ))

x—a x—p

of (a(a+p-x-p))
of @@tB—x-P) 1 gf@(a+P—x—a) dy

B la — B| +Vb?—4ac
2 2|al

dx

~

p'(x) = f(x)(2g(x) — (f(x))?)
q'(x) = 2f(x)(1 — f(x)) = 0Vx

= q(x) = 0vx
= p'(x) = 0Vx
= p(x) = 0vx € [0,1]

9. @Q)Letg=p+d,r=p+2d,s=p+3d

p +sin x
~f(x)=| p+d+sinx

p+d+sinx —2d+sin x
p+2d+sinx —1+sinx

p+2d+sinx p+3d+sinx 2d+sin x
Applying R = R; + R; — 2R,, we get

2016



0 0 2
fx)=|p+td+sinx p+2d+sinx —1+sinx
p+2d+sinx p+3d+sinx 2d+sinx
= 2[(p +d + sin x)(p + 3d + sin x)
—(p + 2d + sin x)? = —2d?
Given fozf(x)dx =—4
> [J(-2d¥)dx=-4>d*=1>d=+1
10. (b) g(x) = [, f ()t
2 1 2
=9(@2) = [, fOdt = [, f(Odt + [ f(t)dt
Now, % <f()<1forte[0,1]
We get folédt <[, f®de < [, 1dt
(applying line integral on inequality)
1
> < [y fdt<1
Again, 0 < f(t) < %for t €[1,2]
Weget [ 0dt < [/ f(t)dt < [ 2dt
(applying line integral on inequality)
1
> 0< [ f(tde <3
. .. 1 1 2 3
From (i) and (i), we get > < [ f(t)dt + [ | f(t)dt <3
or %S g(2) < %
= 0 < g(2) < 2is the most appropriate solution.

fx) 231 f (%)
11. (@) limyy 2 = lim, (tx)_L*l
L @y -4
x—1 x — 1’
L YO
— M1 T

(L-Hospital rule)
=2f(D) - f'(1)=2%x4x%x2=16
f(x))l/x _ ol

X

12. (a) We have lim,._,, (1 +x+

fan)”
] X
= lim,_,, 1+x(1+ 2 )) =e3
_ x2+f(x)1

x?% + f(x)\*+f®

= lim,q (1 + ¢) =e3
x
x? + f(x

LEAQ L g

Therefore,



13.

14. (a) [ sec?°1® xcosec? xdx — [ 2010sec?°1® xdx = [ sec?°1® x(—cot x) —

[ f(x)log, xdx = 2 x?log, xdx
3 3
=2 [x?loge x—J x? . %dx] (By Parts)
2 2 2

= —x3log x——x3+c=—x3(log x—l)+c
3 ¢ 9 3 ¢ 3

(a) First, we determine f(x).
f(0)=f(=0)=-f(0)=f(0)=0
and 0 = £(0) = f(1+ (~1)) = f(~1) +1= f(-1) = =
Therefore f(0) = 0and f(—1) = —1. Let x # 0 and -1 . From (ii), we have

feﬂ):fe)ﬂ_f() [ By (iii) ]
Therefore f (1+x) % +1

Again
X 1 f(%)
f(1 +x) ((ﬁ)) (1+x)
X N2 (f(x)
(1 + x) ( x? )
[By Eq. (i)]
Therefore
(1+x) f( -) = fG) +x?
Also
(+02f () = A+ f(l—%)

—(1+%) f(—11+1)—(1+x)2[—f< i1)+1]

[ f(=x) = =f ()] “fa+D) 1\ f(x)
=(1+X)2[(x+1)2 1] ( <_> )

= fx+D+@E+1DE=—(f)+ 1)+ (x+ 1)2

=—f(x)+x*+2x
Therefore from egs. (ii) and (iii), we have
f(x) +x%2= —f(x) + x% + 2x
= 2f(x) =2x=> f(x) =x
Thus f(0) =0,f(—=1) = —1and f(x) = xVx # 0,—1.
So f(x) = xVx € R.
Hence [ e*f(x)dx = [ e*xdx
=xe* —f e*dx
=xe*—e*+c=e*(x—-1)+c

- (—cot x) — f 2010sec?910 xdx

[ 2010sec?°10 x - tan x

®

)



cot x

= —W + 2010f sec2010 xdx

—2010/ sec?°'® xdx + C
_ —cotx fx) 1
~ (cos x)2010 Tg(x) sinx )
No solution.
15. (d) We have,

1
f X [logex € - log,z, - log.s, e]dx

1
= xlog, ex log, e?xlog, e3x dx
= 1

d
x(log, e +log, x)(log, e? +log, x) x
(log, e3 +log, x)
=f d(loge X)
(1+log, x)(2 +log, x)(3 +log, x)

1
= mdt, where t = log, x

ey

2 1+t 2+t 2 3+¢

1 1
= Elog |1+ log, x| —log |2 + log, x| +Elog |3 +log, x|+ C

1 1
= Elog {log, ex} —log{log, e®x}+ Elog {log, e3x}+C

EXERCISE - 4

1. (10)Put1 + x2 =t2
= 2xdx = 2tdt
xdx = tdt
2 15(t2-1)tdt _ 2 t(t2-1)
Nowf1 s 15f1 i dt
Putl +t=u?
= dt = 2udu
vz (@W?-1)2-1
15 — X 2ud
fﬁ ” udu

30fj§(u4 —2u®)du
W 2ut\
30 % (vV3°-v2') - g(ﬁg - x/is)]

30 % (9V3 — 4V2) — g (3V3 - 2\/5)]

1 8
30 —gxx/§+Ex/§]

—6V3 +16vV2 = aVZ + V3




Sa=16F=-6

2. (104)
a+f =10
n/2 (Sin 6x —sin 4x  sin 4x —sin 2x  sin 2x
I=60], ( _ + : +— ) X
sin x sin x sin x

( sin x — sin y = 2sin

x+y) (x — y))

> Cos —
I = 60f0n/2 (2cos 5x + 2cos 3x + 2cos x)dx
I =60 (gsin 5x + §sin 3x + 2sin x) =104
0
3. (385) Given function is f(x) = [x] — 10
Take, [, f(x) - dx=—10—9 -8 — .. —1
_10-11 .
= — =
Take,
10-11-21
[ (FO0)2dx = 102 + 92 4 82 4 -4 12 = ———— =385
Take, [, 1f()| =10 + 9+ 8+ +1 =221 55

= —55+4+ 385 + 55 = 385
2
4. (12)let==¢
22x 3 1V

> @ =desdi=2 2 ae
=>d,1=§-\/i§-d7f

So, f() == [ X2 at

= Vx - f'( )+f€(—j—;=dj%d
:&-f'(X)=2(—j—i ?y=2_§

Take integral both sides,
1
:>lny=§lnx+c:»f(x)=\/§

Here, f(1) = V3 =y =+3x
So, f(x) = V3x
Now, f(a) =6=>36=3a=a =12
5. (8) Given integral is
FGO) + [ (x—Df(©)dt = (e2* + e~%)

2x
cos 2x + —

a
Here f(0) = 2
Differentiate equation (i) w.r.t. x,



f'x) + j: f(Odt + xf(x) — xf(x) = 2(e?* — e™2%)

2
cos 2x — 2(e?* + e?*)sin 2x + A

= f(X) + f(x) — £(0) = 2(e** — e**)cos 2x — 2(e** + e™%¥)

sin 2X+E
Replace x by 0 we get :
2 1
>4=-=q=-.
a 2 )
Therefore, (2a + 1)°-a? =2°-5=23=8
2

6. (5) Given integral is

n x xZ xn—l
an=J_ |1+s+5+-.+ — | dx

2 3

x2 3 xn”
Xt+—=+—=+ . +—
-1

Then, a, sttt
nn_l_ _1n+1
po D™
n
2_
Herea1=2,a2=E+221=3+§=g
4_{_2_|_28 100
A, = _——
3 9 9

@, =5+—+2+2>31,

~ The required set is {2,3}. a, =€ (2,30)
Hence, sum of elements = 5.
7

@) [, f(O)dt = x2 + [ [t2f (£)dt
= f(x) = 2x — x%f (%)

2x
=)= 1+ x2
) 2(1—x2)
=f'(x) = RETDH
Then,
P =202 3,06 28
(1 _I_i)z 225 25

24 24 24 24

> — = — = — = —

5k 25 54" 52

8. (1)1, +1I,4,= fon/ tan™ x(1 + tan? x)dx

>k=2



10.

11.

= tan™ xsec® xdx = |————
0 0

n+1
1-0 1
:n+1:nl+1
X e :m:}}li_r)gon[ln+1n+2]
= limn- = lim e —limLzl

noo n+1 n—>°0n+1_n—>°°n(1+l)
n
(0.5) Given f is a function and

K
I, = f xf[x(1—x)]dx
1-k

k
I, = fl flx(1—x)]dx

—k
Now, I = [, xf[x(1 — x)]dx
[ @=0f[1 - 0xldx
[Using Property [ f(x)dx = [ f(a + b — x)dx] Adding (i) and (i
2 = [ fIx(1 = 0)]dx = I,
L1

n2=2=05
I, 2

(0) We have, I = ffg[f(x) +f(=0]g(x) — g(=0)]dx Let F(x) = (f (x) + f(=x)) (g (x) — g(=x)), then

F(=x) = (f(=x) + f(x))(g(—x) — g(x))
= =[f(x) + f(=x0)][g(x) — g(=x)]
= —F(x)

~ F(x) is an odd function.

Using the property f_aaf(x)dx =0,

if f(—x) =f(x),wegetl =0

(1)
Let, f dx — f dx

2 2
x3(1+x%)3 x7(14+x~6)3

Putl+x¢=1t3= —6""7dx = 3t%dt

dx_( 1)t2dt
x7  \ 2 ,
1\ t“dt 1
NOW,I—f (_E) 2 ——Et+C )
1 1 1(1+x%)3
2\/§=——(1+x‘6)§+(]=——¥+6
2 2 x?
1 1
= —ﬁx(l + X6)3 + CC
Hence, f(x) = —— = ——=—"—=(C=1

2x3 2x3 2x3



1 1 1
12.(1) f, xcot™ (12— x22 +x*)dx = [, xtan™ (1+x4_x2)
= J xtan™? (L‘_l)) dx.

1+x2(x2-1)
1 1
= Jo ttan™" ¢2dt — - [ °, 1tan™ kdk

Put x?2 =t = 2xdx = dt in the first integral
and x?2 — 1 = k = 2xdx = dk in the second integral.
1

1t 1
= —f 1tan~! tdt ——J 1tan~! kdk
2 Jo 2 Jy

t dt)
2
O1+t

(ke 1kl fo K ak
2\ T ) T e

\_/k‘

1 T 1 0
=2 (2@ +k?
A 2n( +k)_1>
—(” 4 2) (_” 10 —1 2) i
“\g 2" 8 n 4
L
4 e TyT "
=>k=1



